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PREFACE. 


It is not designed in the present essay, to give descriptions of the known remains of 
the Batrachia, Reptiles and Birds, which have been more or less fully made known by 
others. This is left for the day when our knowledge shall more nearly approach complete- 
ness. While the subject is in its infancy, I have thought best to describe only those 
species and types which are new, and those portions of imperfectly known forms which 
will throw additional light on their relations and affinities. In adhering to this plan, I 
have been able to add no little to the history of the Reptiles already described by my 
predecessors, Leidy, Owen, Dawson, Wyman, Lea, etc. Where, however, I have had 
nothing to add, I have referred to their published descriptions, which are numerous and 
well-known. ‘The literature of the subject will then be found under tlie respective specific 
heads. 

The present Memoir was originally prepared under the title of “Contributions to the 
History of the Vertebrates of the Mesozoic Periods in New Jersey and Pennsylvania,” 
and presented to the Academy of Natural Sciences of Philadelphia, for publication, Fifth 
Month, 14, 1867. The more important parts of its contents were at the same time 
embodied in a series of remarks before the Academy. This essay was withdrawn, owing 


to delay in the publication, and the remarks made were not printed. An abstract of part 
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of them was, however, published in the Proceedings of the Academy for the same year, 
page 234, 

Additional material was shortly afterwards sent to the writer, and the important con- 
tributions on the Batrachia of the coal measures, and on the Elasmosauride, written. 
The Palaeophis and some of the Testudinata and Pythonomorpha were also added. 

In the course of these investigations, prosecuted during the past six years, with 
reference to the structure and relations of the extinct Reptilia, the following general con- _ 
clusions have been attained to, besides many of lesser significance. 

First: That the Dinosauria present a graduated series of approximations to the birds, 
and pessess some peculiarities in common with that class, standing between it and the 
Crocodilia. 

Second: That serpents exist in the Eocene formations of this Country. 

Third: That the Chelydra type was greatly developed during the American Cretaceous, 
and that all the supposed marine turtles described from it, are really of the first named 
group. 

Fourth: That the Reptilia of the American Triassic are of the Belodon type. 

Fifth: The discovery of the characters of the order Pythonomorpha. 

Sixth The development of the characters of numerous members of the Batrachian 
Sub-order Microsauria in the United States. 

I must express my obligations to Prof. Geo. H. Cook, of the Geological Survey of 
New Jersey, who kindly placed the specimens procured during the Survey at my disposal. 

I am also particularly indebted to Prof. John S, Newberry, of Columbia College, New 

York, and director of the Geological Survey of Ohio, for the loan of the unique and — 
important material from the carboniferous beds at Linton, Ohio, contained in his private 
collection, I am under similar obligations to Wm. R. Webb, Superintendent of the Land 

Office at Topeka, Kansas, for the important type specimens of Polycotylus latipinnis, 

and to Prof. Agassiz, for the freedom of study and description of the unequalled Mosa- 
sauroid material in the Museum of Comparative Zoology, Cambridge. Also to Philip P. — 
Tyson, of Baltimore, for similar advantages, and to Dr. Theophilus M. Turner, of Fort - 7 
Wallace, Kansas, for the discovery of that extraordinary reptile, the Elasmosarus pla- 
tyurus, and its shipment in unusually good condition. Dr. E. R. Showalter. of Uniontown, . 
Alabama, has placed me under obligation, in sending the beautiful fossil of Clidastes — ke. 
propython, I must also express obligations to Prof Marsh, of Yale ee Dr. Locke sik 
wood, of Keyport, New Jersey, and to other friends. . a 
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SYNOPSIS OF THE PRIMARY TYPES EMBRACED IN THIS ESSAY. 


THE Classes Aves, Reptilia, and Batrachia are those over which the present review 
extends. The classes of veretebrata not included are: the Dipnoi, Pisces, Elasmobranchi, 
Dermopteri, and Leptocardii and the Mammalia. 

The Aves, Reptilia, and Batrachia are characterized and distinguished from all the 
other classes as follows: the points wherein they differ from each other are italicized. 


BATRACHIA. 


Axial element of the brain chamber a single membrane bone, the parasphenoid ; occipital 
condyles two, on the exoccipitals. 

Mandible compound, supported by quadratum. 

A distinct coracoid bone. 

Limbs when present ambulatory, attached anteriorly to a scapular arch which is free from 
¢he cranium. 

Nervous System. Cerebral hemispheres larger than optic lobes, not covering the optic 
thalami, and with the lateral ventricle on their inner side. 

Fornix and arbor vite none; medulla oblongata straight ; olfactory lobes terminal, sessile. 

Circulatory System. Weart with two and three chambers. 

Three or more aorta bows ; aorta with two roots from a ductus communis and bulbus 
arteriosus. 


REPTILIA. 


Axis of brain case, the basi-occipital and sphenoid elements developed in the primordial 
cartilage, the first with exoccipitals bearing one condyle. 

Mandible compound, supported by quadratum. — 

Coracoid bone distinct. 

Limbs the anterior attached to a scapular arch which is free from cranium. 

Metatarsals and metacarpals distinct; carpals and second row of tarsals also distinct ; 
usually the first row of tarsals also. 

Pubis not in contact with ischia distally. 
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Nervous System. Cerebral hemispheres larger than optic lobes, extending over and con- 
cealing optic thalami, and with the lateral ventricles on their outer side. 

Fornix and arbor vite none; medulla oblongata abruptly curved ; olfactory lobes terminal 
pedunculate. 

Circulatory System. TWeart with three or four chambers. 


Aorta with two roots, and rarely an additional bow ; no bulbus arteriosus. 


AVES. 

Osseous structure as in Reptilia, except metatarsal and usually metacarpal bones are con- 
fluent with each other, and with the carpal and second series of tarsal bones ; first series 
of tarsals confluent with tibia. 

Pubis turned backwards and more or less confluent with ischium. 

Nervous System. Cerebral hemispheres larger than optic lobes, and concealing optic 
thalami with the lateral ventricle. 

Fornix and arbor vite present ; medulla oblongata bent; olfactory lobes inferior sessile. 

Circulatory System. Teart with four chambers. 


Aorta with one root turning to the right, no bows, and no bulbus arteriosus. 


Class I.—-BAT RALG Eels 


The vomer is double, and usually bears teeth in this class; the premaxillary is single 
or double.* Teeth never planted in deep alveoli. 
There are six orders, as follows: 


TRACHYSTOMATA. 


Caudal vertebra and frontal bones distinct. Inferior pelvic elements not confluent. 
O. 0. maxillaria, prefrontalia, palatina and pterygoidea wanting; nasalia present. 
Ethmoid, two lateral pieces, each forming part of palate. 


Mandible toothless, condyloid, teeth pleurodont. No “postorbital and supertemporal 
bones.” First pair ceratohyals distinct. 


* Two premaxillary bones are usually ascribed to the Batrachia, but in many Salamanders they are confluent. 
Thus while they are double in Salamandra, they are single in Hemisalamandra, Triton and Diemyctylus. In 
Amblystomide they are double. Among Plethodontide, they vary. Of Plethodontine genera Batrachoseps and 
Stereochila (Cope gen. nov. for Pseudotriton marginatus Hallow) have them single, and Plethodon double. Of 
Spelerpine forms, Manculus (Cope gen. nov. for Salamandra quadridigitata Holbr.) Oedipus and Spelerpes have but 
one, and Geotriton and Gyrinophilus (Cope gen. nov. for Salamandra salmonea Storer Pseudotriton salmoneus Ba.) 


have two premaxillaries. Desmognathus and Amphiuma have single premaxillaries. 
» 


——. 


—— 
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PROTEIDA, 


Caudal vertebre and frontal bones distinct. Inferior pelvic elements not confluent. 
O. o. maxillaria, prefrontalia and nasalia wanting; palatina and pterygoidea present. 
Ethmoid* a vertical plate on each side the cerebral lobes. 

Mandible toothed, teeth pleurodont. Ceratohyals, first pair connate. 

No “postorbital and supertemporal bones.” 


URODELA,. 


Usual cranial bones present, but pterygoids reduced or wanting. 

No “postorbital or supertemporal bones.” 

Caudal vertebrie and frontal bones distinct. 

Ethmoid, a vertical plate on each side. 

Mandible dentigerous; teeth pleurodont. 

Inferior pelvic elements horizontal, in contact; no osseous pubis; ilium suspended to a 
sacral rib. 

(Mostly no quadratojugal.) 


GYMNOPHIDIA. 


Usual cranial bones present and distinct, including frontals and pterygoids. 
Caudal vertebree distinct. 

No “postorbital or supertemporal bones,”’+ 

Ethmoid annulus surrounding cerebral lobes. 

Mandible dentigerous; teeth anchylosed by their bases.t 

(A quadratojugal.) 


* Erroneously called orbitosphenoids by me. Journal Acad. 1866, (on Anura.) 

+ When the temporal fossa is overarched, it is by expansion of the maxillary and quadratojugal. (Stannius says, 
‘*Squama temporalis.’’) 

¢ The teeth of Cecilia are compressed with-a trenchant posterior edge, which is crenate after the manner of 
Megalosaurus, Carcharias, ete. Thus to the numerous genera of Saurians and Selachians possessing this character, 
must be added a Batrachian. 
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STEGOCEPHALI. 


Usual cranial elements distinct, including frontals and pterygoids, and adding “postor- 
bitals and supertemporals.” 

Caudal vertebree ? 

Orbitosphenoids normal. 

Inferior pelvic elements distinct. 

Mandible dentigerous; teeth with anchylosed bases, or in shallow alveoli. 

Ethmoid. 2 

(A quadratojugal.) 


ANURA. 


Frontal and parietal confluent, nasals wanting or rudimental; other cranial bones present. 
Postorbital, supratemporal, and usually nasals wanting. 

Ethmoid an annulus (usually complete above) surrounding cerebral lobes. 

Caudal vertebrae represented by an elongate compound style. 

Inferior elements of the pelvis consolidated into a single vertical mass; ilium attached 


immediately to sacral vertebre. 


STEGOCEPHALI. 


XENORHACHIA. 


The vertebral centra not ossified; the teeth simple; no branchial hyal bones; occipital 


condyles. 


MICROSAURIA. 


Vertebral centra ossified; no branchial hyoids; teeth simple or with slightly inflected 


enamel of the basis; occipital condyles. 
GANOCEPHALA. 


Vertebral centra cartilaginous; branchial hyoids present; teeth with inflected enamel, 
anchylosed by their bases. No ossified occipital condyles. 
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LABYRINTHODONTIA Vera. 


Vertebral centra osseous; no branchial hyoids; teeth with much inflected enamel, 
anchylosed in shallow alveoli. Occipital condyles. 

Our knowledge of these forms is as yet in many cases too incomplete, to enable us to 
assert positively as to the structure and position of the teeth, and the preceding arrange- 
ment is designed to shadow out the true system, rather than to define the groups exactly. 
They may be arranged further in the following manner, with reference to the dermal 
armature. 

I. Three large pectoral plates. 

« Abdomen with numerous short or long bony scales in close series. 
® A bony sclerotic ring. 
Teeth simple. Xenorhachia. Amphibamus. 
Teeth complex. Ganocephala. Archegosaurus. 
#7 No bony ring. 
Colosteus n. gen. 
Pholidogaster. 
Pteroplax. 
Microsauria. Ceraterpeton. 
Urocordylus, 
Il. No pectoral osseous shields. 
« Abdomen with oblique series of long or short scales. 
Microsauria. Sauropleura. 
CEstocephalus. 
Lepterpeton. 
Ophiderpeton. 
Hylonomus. 
Dendrerpeton. 
zz No abdominal scales known. 
Pelion. 
Molgophis. 
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This order I proposed for the reception of the genus Amphibamus Cope, in 1865. I 
proposed to regard as one of its characters, the existence of opisthoccelian vertebrae. Such 
impressions were observed in the matrix in which the fossil was preserved, as to induce a 
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belief in the existence of such vertebrae, and the existence of these in a well ossified con- 
dition, in the apparently nearly allied genus Raniceps Wyman strengthened such belief, 
There were actually, however, only osseous neural arches present, and I am now decidedly 
of the opinion that the vertebral centra were either cartilaginous or annuliform, as in 
Archegosaurus. 


AMPHIBAMUS, Cope. 


Proc. Acad. Nat. Sci. Philadelphia, 1865. 134. 


AMPHIBAMUS GRANDICEPS, Cope. 


Proc. Acad. Nat. Sci. Philadelphia, 1865, 134. Palzentology, Ill. State Survey, Tab. 
Carboniferous; Lower Coal Measures; Morris County, Illinois. 
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This suborder was established by Prof. Dawson for small lizard-like vertebrates from 
the Coal Measures, which he thought presented points of affinity to the Saurium reptiles, 
at the same time recognizing Batrachian characteristics. 

These creatures form, in fact, a series closely resembling or parallel with what was 
probably an immature stage of the Labyrinthodontia. They are, Labyrinthodonts, 
with simple, or very slightly inflected enamel of the teeth, and with the extent of the 
exostosis of the cranial bones much reduced, ‘This character has been much overrated 
by some authors. In the Dendrerpeton obtusum Cope the grooving and pitting exists 
only on the posterior parts of the cranium, and gradually disappears anteriorly. In the 
Alligator mississippiensis the same is the case. 

The only species, included in this tribe, in which inflections of the enamel have been 
described is the Dendrerpeton acadianum, and here it is only at the base of the tooth. 
It is, however, not impossible that this genus should not be associated with Hylerpeton, 
Cistocephalus, ete. 

The genera Urocordylus, Ceraterpeton, Lepterpeton, Ophiderpeton, and others 
recently described by Prof. Huxley, also belong here. 

The genus Brachydectes m. is established on portions of the crania only, while 
Sauropleura m. is known from portions of all the skeleton except the cranium. ‘There is, 
therefore, a possibility of a double emploi in this case, though not in respect to the 
species. 
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PELION, Wyman. 


Proc. Acad. Natl. Sci. Philadelphia, 1868, p. 211. Raniceps, Wyman Amer. Journal Sci. and Arts, 1858,p. 158. 
Not of Cuvier, (Pediculati.) 


PELION LYELLII, Wyman. Raniceps lyeelii, Wyman, 1. e. 


This animal differs from the genus Amphibamus, in the well ossified vertebral axis; 
no remains of a tail with elevated neural spines exist in the type specimen, nor have 
ventral scales or sclerotic bones been seen. 

Middle Coal Measures, Jefferson county, Eastern Ohio. 


HYLONOMUS, Dawson. 


This genus embraces the smallest species of the order. ‘They all pertain to that 
interesting Batrachian fauma of the Coal Measures of the Joggins of Nova Scotia, eluci- 
dated chiefly through the exertions of Principal Dawson, of Montreal. This fauma 
embraces six of the Microsauria and one true Labyrinthodont. Of the former, the 
Hylerpeton dawsonii Owen, is the largest species, the Dendropetons next, and the 
Hylonomus wymanii is the smallest. As Dr. Dawson has described these curious 
animals in the “Canadian Naturalist,” in detail, I will not repeat them here, but add a 
list expressing some peculiarities of dentition, which are highly important in the deter. 
mination of species. This, giving the number of teeth in a line of 1-12th of an inch, has 
been furnished me by Prof. Dawson. 


HYLONOMUS LYELULII, Dawson. 


Loc. Cit. VIIL., 167, Coal Measures of Nova Scotia. 


HYLONOMUS ACIEDENTATUS, Dawson. 


Loc. Cit. VIII., 258, Coal Measures; with the last. 
HYLONOMUS WYMANII, Dawson. 


Loc. Cit. VIII, 270, Coal Measures ; with the last. 


No. of Teeth in Line. 
Dendrerpeton acadianum. 


Outer series of teeth, 4 teeth in one line to 1 line. 
Inner do. 4 in 24 lines. 
D. owenii. 
Outer Series, 4 in one line. 
Inner do. 4 in two to 2} lines. 
Hylerpeton dawsoniti, 4 in five lines. 
Hylonomus tyetti, 12 in two lines. 
HH, wymanit, 12 in 1} lines. 
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_ would give the frontals a narrow form, acuminate in front, and bounded behind by a 


\ 
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PARIOSTEGUS, Cope. 


Proceed. Acad. Nat. Sci. 1868, p. 211. 


This genus is represented by a large part of the cranium of a batrachian from the 
triassic coal measures of Chatham county, North Carolina. If not a batrachian, it could 
only belong to a Ganoid fish, but though some of its characters are somewhat ichthyic, it 
lacks the following important.elements of the Ganoid structure, 7. ¢. post and suborbital 
bones; postnareal cavities, branchiostegal, and arched branchihyal bones. On the other 
hand it has a large predrbital, bounding the frontal and maxillary to the nares, and the 
inner border of the orbit, as in Stegocephalous Batrachia; also a postorbital element, 
contributing to the formation of an extended supratemporal roof. 

Contrary to what has been found the case in most genera of Stegocephali, the 
maxillary appears to extend posteriorly to a free termination, as in modern Salamanders, 
and the supratemporal bone presents a very prominent, obtuse, arched margin. This 
margin extends from the orbits on each side, and is inclined towards the posterior part of 
the cranium. There is therefore no quadratojugal piece. 

The maxillary and mandibular pieces are slender, flat bones, as in Menopoma; the 
form of the posterior or articular portion of the latter cannot be ascertained from the 
specimen. ‘The more or less exposed part of the median region of the latter, exhibits a 
succession of shallow transverse notches, enclosing thirteen obtuse elevations. The © 
former resemble rudimental lateral alveolae for minute pleurodont teeth. A few other 
similar minute ribs, and, perhaps, a minute curved cone without sculpture, are the only 
other indications of dentition. : 

The bones of the upper surface of the cranium are more readily interpreted by 
reference to those of Menopoma. A pair of narrow nasals, acuminate behind, penetrate 
between the frontals as far posteriorly as the posterior margins of the orbits. The suture 
between these is very distinct, and entirely straight. The preorbitals extend to above 
the orbit, and then appear to cease with a transverse suture. Between these and the 
nasals a broad triangular element enters on each side, not attaining the probable position 
of the nostrils. Each is divided by a longitudinal groove, which is probably a suture, and — 
which would then divide the frontals from the parietals. The frontal would then divide 
the parietals entirely, as they do in Menopoma, for the anterior half of their length. This 


regular coarse, zig-zag transverse suture. The cranium behind this point is rugose, and 
the surface not well preserved, and it can only be said, that two peculiar grooves converge 
to a point between the posterior extremities of the frontals, like the boundaries 0: 
supraoccipitals. The posterior boundary of the cranium with the condyles cann 
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readily determined. When the postorbital roof bone is raised up, the meeting of two 
gular dermal bones, as I interpret them, is seen. One of these is a plate directed 
backwards and outwards, bearing minute radiating lines on its upper surface. It meets a 
similar flat plate directed forwards and outwards with similar lines radiating to the 
circumference. ‘The inner margins of these plates were not seen. 

The orbits are remarkably small, and situated probably near the middle of the 
longitudinal measurement of the cranium, ‘The external nares are not defined, but 
symmetrical depressions in the position they usually occupy in Salamanders are distinct. 

The general form recalls Menopoma, particularly the small orbits. A slender curved 
bone with a slightly dilated and truncate extremity, lying by the cranium in connection 
with the mandible, is like a branchihyal of that genus. Nevertheless it cannot be 


positively assigned to that genus, as numerous cycloid scales of fishes are on the same 


block. 


PARIOSTEGUS MYOPS, Cope. 


The surfaces of the cranial bones are little sculptured; there are small tuberculiform elevations on the parietal 
and more numerous ones on the preorbitals. The postorbitals show the strongest markings of elongated pits, which 
radiate to their circumference, leaying a smooth obtuse border. The nasals present a series of small warts at a little 
distance on each side of their common suture, and transverse to it. The surface of the maxillary is marked with 
longitudinal grooves and shallow pits. 

No suture separating maxillaries and premaxillaries can be traced with certainty, though the bones of the jaw 
are interrupted at the usual place of suture, opposite the nostril. 


Measurements. Lines. 

Length of specimen (including mandible), ; 18 
Width between outer convexities postorbitals, ty 

Do. do. inner borders orbit, il 

Do. of same without preorbitals, 8 

Do. of nasals at middle, 2.5 

Do. of orbit, 1.5 
Length of frontal and nasal premaxillary, il 

Do. of supposed branchihyal, 12 


The name is derived from the roof-like postorbitals with free lateral margin. 


Locatity.—Coal bed of the Keuper Triassic, Chatham county, North Carolina. The 
species was discovered by Prof. Jos. Leidy, who handed it to me for description. It is in 
the Museum of the Academy Nat. Sciences of this city. 


e 


__ behind cannot be made out. The median longitudinal suture is a marked and zigzag one, and can 


-_— 
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DENDRERPETON, Owen. 


Journal Geological Society, London, 1853, p. 81. 


In the form of the cranium this genus differs from Brachydectes and cestocephalus 
much as Menopoma does from Amphiuma. ‘Two species appear to have left their remains 
in the coal measures at Linton, Ohio. 

There is an internal as well as an external suries of maxillary teeth in this genus, and 
a vomerine patch, according to Dawson. The skin was ornamented, with osseous scales 
of an oval form, some of which were longer than others, and formed crest-like series along 
the side. In a specimen of the mandible of the D. acadianum, kindly sent me by Prof. 
Dawson, the inflection of enamel at the base of the tooth is readily observed, but it appears 
to be as smooth as in any other type of the Microsauria above the alveolar margin. 


DENDRERPETON OBTUSUM, Cope 


This species is known by a partially preserved cranium. The 
superior surface is exposed, the outlines of the jaws and orbits are 
well preserved, with the occipital condyles. The os quadratum is 
directed obliquely backwards, and the angle of the mandible extends 
to a line a little behind that of the occipital condyles. The 
zygomatic arch exists in a position similar to that in which it may 
be seen in afew genera of Anura, as Discoglossus and Pelobates. 
It extends downwards and forwards from the supra-squamosal to the 
maxillary region, but whether it is homologically squamosal or 
malar the specimen cannot show. The postorbital is present as 
well, and with the last, and the supratemporal, forms the bony roof 
of the temporal fossa. A piece which may be the pre and post 
frontals combined, borders the inner superior margin of the orbit, it 
widens posteriorly, where it has contact with the parietal, etc., and 
narrows in front. Supraoccipitals form together a broad triangle 
on the upper plane of the cranium, of less extent than the adjoining 


supratemporal. These elements are pitted, and towards their a- 

margins radiate grooved. These sculpturings grow less on the 
margins of the supratemporal, and the portions of the surface of the more anterior elements remaining, are so slightly  _—_ 
marked as to give the impression that the sculpturing in this species is much less than in othersof the genus. Afew Y : 


beaded ridges are all that remain on the parietals and postorbitals; the maxillaries have a slightly stronger enn 7 
seen in a few spots. 

The general form of skull is elongate behind, and much shortened in front of the Sane The orbits are See =&i 
altogether in front of a line equally dividing the cranium transversely, while in the D. acadianum they are in the fo 
middle of the skull. The outline of the muzzle in our species is then broad, rounded, as in the Menopoma alle-_ 
gheniensis, while in the latter it is ovate and produced. It therefore resembles also in its proportions ie u 
Herpetocephalus Hux], from the Irish Coal Measures. - 

The parietal bones extend to opposite the posterior margins of the ane are then et. aol a 
form an acuminate prolongation on each side the wedge-shaped frontals. The prefrontals are thickened on eac i 
the front, behind the external nares. The sutures defining the frontals anteriorly, the nasals, and the ‘premax xillar 


~ 
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posteriorly as the anterior margin of the orbits. The external nostrils are large and opposite the inner margin of 

the orbit on each side. This separation of the nares is associated with a greater transverse extent of the premaxil- 

laries than in some of the genera. These have been set with numerous teeth, judging by their small impressions ; 
g , Judging by } ; 

no larger ones have left traces, and no traces of any on the maxillaries. The teeth of the genera before described 

> ? t=] 
are all much larger relatively, indicating still further the diversity hetween them. 
A fragment of mandible remains, but without teeth or external surface. It shows a large internal canal. 


Measurements. Lines. 
Total length cranium, 25.5 
Width do. three lines behind orbits, ‘ 24 
Do. between orbits, 16 
Do. do. nares, 5 
Do. occipital condyles, 2.2 
Do. of supraoccipital bones, 6 
Do. of right parietal, 6 
Extent of premaxillaries, 8.7 
6 


Length orbit, 


From the Coal Measures at Linton, Columbiana county, Ohio. Discovered by Dr. 
Jno. 8. Newberry. When the remainder of the skeleton of this species is known, its 
generic relations will be better established. 

Another cranium accompanies the collection, which belongs to a species distinct from 
the last. ‘The muzzle is not so broadly rounded and the premaxillary teeth are relative- 
ly much larger. The sculpture is more delicate with the ridges more acute. The orbits 
and nares are not defined. ‘The maxillary is well preserved for a length of an inch; its 
teeth are smaller than the premaxilliries; I count four in a line; crown simple conic. 
External surface of maxillary not very strongly sculptured. 

‘This species cannot be referred to its genus without further material. I therefore do 


not name it. 


DENDRERPETON ACADIANUM, Owen. 


Quart. Journ. Geol. Soc. X., 1853, 81. Dawson, Loc. Cit. 
Coal Measures. Joggins, of Nova Scotia. 


.DENDRERPETON OWENITI, Dawson. 


Canadian Naturalist and Geologist, VITI., 161. 
Coal Measures : as the last. 


HYLERPETON, Owen. 
HYLERPETON DAWSONI, Owen. 


Journ. Geol. Loc. Lond. Loe. Cit. Dawson, Canadian Naturalist and Geologist, VIII., 272. 
Carboniferous Coal Measures. The Joggins, Nova Scotia. 
AMERI. PHILOSO. SOC.—VOL. XIY. 4 


14 THE EXTINCT BATRACHIA, REPTILIA 


BRACHYDECTES, Cope. 
Proceed. Ac. Nat. Sci., Phila., 1868, 214. 


This genus is indicated by two rami of a mandible and a portion of a premaxillary 
only. These, when compared with those of Csstocephalus, and Dendrerpeton, from the 
same locality, and with others described by authors, are so much stouter, 7. e., shorter 
and more elevated, that they evidently belonged to a genus not hitherto known. ‘The 
genus further differs from Oestocephalus, in having the teeth of equal size to the poste- 
rior parts of the series, that is, to the base of the elevated coronoid process. ‘The teeth 
are elongate cylindric cones, with their acute tips turned a little posteriorly. The frac- 
tured ones display a large pulp cavity. The three premaxillaries preserved are similar, 
but without curvature of the tips. They do not exhibit striz or any other sculpture. 

So far as the remains known go, the genus is nearer Hylerpeton than any other. 


According to Dawson that genus is provided with a large canine-like tooth, at the ante- 


rior extremity of the maxillary, on the inner row, which is inserted into a distinct socket. 


No such tooth appears among those of this genus. The latter does not give any indica- 
tion of the very elevated coronoid process of Brachydectes, though the external portion 
of the dentary bone in that region being lost, little can be said about it. Prof: Owen’s 
plate indicates a ramus whose depth at the last tooth enters 85 times the total length. 
In our species this depth enters about 5 times. 


BRACHYDECTES NEWBERRYI, Cope. 


This species is represented by one nearly perfect ramus mandibuli, one dentary bone, and one premaxillary, prob- 
ably not complete. 

The dentary bone appears to have been attached by suture to the articular and angular, as its free margin has 
very much the outline of that suture in Amphiuma and lizards. The coronoid process would also seem to be a part 
of the same bone as in Amphiuma and Menopoma, and not composed of a coronoid bone as in lizards. It rises im- 
mediately behind the last tooth, and displays no suture. 

The lower portion of the dentary is prolonged into an acute angle. This is separated by a deep and wide con- 
cavity from the superior posterior prolongation, which is obtuse and rises at once into the coronoid process. Teeth 
on this dentary seven ; the same number is on the preserved ramus; this number is suspected to be complete or 
naerly so. The teeth terminate at the obvious termination of each ramus, which is, it is true, slightly obscured. 
These teeth are the longest of the Microsauria in relation to the depth of the ramus, equalling the largest in Giste- 
cephalus. They are doubtless exposed, as are some of those of the last named genus, by the splitting away of the 
outer parapet of the dentary bone. As no traces of alveoli have been thus rendered visible, I suspect the dentition 
to have been acrodont, as in some existing Batrachia. 

No external surface of the mandible remains, but there are no impressions of sculpture on the matrix. A little 
external face of the premaxillary displays none. 
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Measurements. Lines. 
Preserved length of ramus (imperfect), 11 
Depth at last tooth, 9 
Length of exposed tooth, 1.7 
Length dentary, 7.5 
Depth at coronoid, 3.5 
Do. at first tooth, 1.3 


In the mandibular ramus of the Hylerpeton dawsoni, there are according to Owen at least nine teeth ; in the 
present species there are but seven. - 


SAUROPLEURA, Cope. 


Proceed. Acad. Nat. Sci. Phil. 1868, p. 215. 


This genus embraces a single species only, as I at present understand it. The 
extremities are well developed, and the body is stout and lizard-like. It is represented by 
but one individual which has been spread over a surface of the coal slate, exhibiting ventral 
armature, dorsal region with ribs, and anterior and posterior limbs. Of skull and caudal 
vertebre nothing remains. 

The dermal riblets are arranged as in Urocordylus, ¢. e. in parallel lines directed 
obliquely forwards and continuous on the median line, forming there a chevron directed 
forwards. ‘The striz are not so closely placed as in O. pectinata, but are separated by 
grooves wider than themselves. 

The humerus, ulna and radius, are rather stout, and of a size relative to the body, as 
in common types of existing sauria; the ulna and radius separate. ‘There is no carpus, 
but five well developed digits have phalanges in the following numbers, commencing on 
the inside, 3, 4, 5,6, 5. The last phalange of the second is obscured, and it is not 
positive that the number is as given; it is more probable than that it should have been 3. 
The outer toe has been more slender than the others; the distal phalanges of all the toes 
are short conic, as in Salamanders. ‘Thus this form differs much from Amphibamus, 
where the numbers are 3, 3, 4, 5, 4, showing a lower development of limbs. 

The ribs are long and curved as in Reptiles, and judging by their distances the 
vertebrae are short; the latter are not well defined but there is no indication of prominent 
spines of any kind. 

The pelvic bones and portions of those of the hind limbs are present, but so obscured 
and confused as not to be made out. Enough remains to show that the hind limbs are 
considerably longer than the anterior. 


* 
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SAUROPLEURA DIGITATA, Cope. 
Proce. Acad. Nat. Sci. Philadelphia, 1868. 216. 


This species had a length of body about equal to that of a fully grown Chameleo vulgaris of the largest size or 
of a half-grown Menopoma. Thirteen ribs on one, and several on the other side, are preserved; where they 
terminate, probably at the pelvic region, some small or rudimental ribs project from the two or three first caudals. 
Three ribs and their interspaces extend over five lines. The humerus is broken, but its length can be clearly made 
out to be seven lines; it has no condyle, and is dilated at both extremities. The ulna and radius are distinct, 
truncate, hollow, and dilated at the ends» Length of ulna 5.1 lines, distal width 1.8 lines. Carpus not ossified. 
The fourth toe is considerably longer than the others, the fifth is next and reaches the basal third of the antepenult 
phalange of the fourth ; the third is very little shorter; the first is not quite so long as the first two of the third. 
The bones of the hind limb are not readily distinguished. They are evidently much longer and larger than the 
anterior ; no part of a foot is preserved. 

This form is probably allied to Urocordylus. It has relatively much stronger ribs in relation to the vertebree 
than we have seen in that genus, and there is no evidence of the existence of the vertebre characterizing the latter. 
The limbs are relatively much stronger than in Cistocephalus, and it lacks the peculiar dermal armature of 
that genus. 


CSTOCEPHALUS, Cope. 
Proceed. Acad. Nat. Sci. Phila., 1868. 218. 


This genus is represented by a more complete series of remains than any other of the 
Linton bed. 

As before remarked, it represents in many respects, the Ophiderpeton of Huxley, and 
has been alluded to by Dr. Newberry as allied to it. It however, differs markedly in 
the narrow lanceolate form of the head, with probable accompanying peculiarities of 
detail, and in the presence of limbs, which have not been found in the Irish genus. The 
form of the head is somewhat nearer that of Lepterpeton Huxl., but the remarkable 
form of the spines of the caudal vettebrie so characteristic of the American genus, are 
not found in Lepterpeton. In this latter respect it is allied to the Urocordylus of 
Huxley, recently discevered in the Coal Measures in Leinster, Ireland. It differs only in 
the presence of elongate lizard-like ribs and in the absence of “ oat shaped scales” of the 
lower surfaces. 

It is a matter of much interest in American Paleontology that this remarkable type 
should be found to occur in our Coal Measures. It was first announced by Dr. Newberry 
at the meeting of the American Association for the Advancement of Science for 1867. 
(See p. 144), as an ally of Urocordylus and Ophiderpeton. 

The forms discovered by Dr. Newberry have an interesting relation to those of 
Ireland, such as types of the present period frequently present. 

The characters of Oestocephalus are: neural and hemal elements of the caudal 
vertebrae, elongate, distally, dilated and grooved, attached by contracted bases. Ventral 
aspect defended by a close series of oblique dermal rods on each side, which meet anterior- 


—___ 
—— 
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ly on the median line. Limbs distinctly developed. Ribs long, well developed. Scales 
none. 

In more detail, we have an elongate lanceolate head with little or no sculpture of the 
external surface of the bones. The angles of the mandibles are much prolonged 
backwards as in Apateon and frogs, and the well developed ribs commence but a short 
distance behind the head. ‘The vertebrz are slender, and furnished with well developed 
diapophyses. 

The neural spines of dorsal vertebrae in O. remex are flattened and expanded in the 
line of the vertebral column, and weakly grooved to their superior margin. Their char- 
acter has not been observed in the other species. 

The neural and haemal spines of the caudal vertebre are prolonged, and remarkably 
sculptured by longitudinal grooves, which are most distinct towards their terminations. 
They are much flattened to support an oar-like tail. 

Anterior limbs have been seen in two species, and posterior in one other. Though 
they all probably possess two pairs of limbs, this point is not entirely established, leaving 
the homogeneity of this genus still somewhat uncertain. 

A pair of symmetrical bones whose impressions are seen posterior to the occipital bone 
appear to be the coracoid, and one of them is followed by a second element, which is 
probably the humerus. <A third piece follows, which is ulna, or radius; the second bone 
of the forearm is lost, but some impressions, which appear to be those of a digit, are 
visible. 

The skin has been occupied by a great number of closely packed, curved, spine- 
shaped scales. They have occupied the ventral integument, passing from the median line 
of the belly outwards and posteriorly, having acute tips which may or not have penetrated 
the skin on each side. No such tegumentary spines protected the dorsal region. 

The three sculptured dermothoracic plates common to so many of this order, have not 
been seen in this genus. 

As compared with Sauropleura, this genus is more elongate and snake-like, and with 
much weaker limbs; these characters are not sufficient to distinguish it alone, but as no 
dilated neural spines nor similar abdominal armature are discoverable in the former, I 
prefer to keep them separate for the present. 


OESTOCEPHALUS REMEX, Cope. 


Sauropleura remex, Cope. Proce. Ac. Nat. Sci., Philada., 1868, p. 217. Ocestocephalus amphiuminus, Cope, 
1. c, p. 218: 
Additional specimens received from Dr, Newberry enable me to combine the caudal 


vertebra described as above under the genus Sauropleura, with the remainder of the skel- 
AMERI. PHILOSO, SOU.—VOL. XIV. 5 


4 


18 THE EXTINCT BATRACHIA, REPTILIA 


eton which was the type of the present genus. The species thus constituted is 
represented by five specimens and their reverses, and a fifth may be added with much 
probability. 


They indicate an animal of the average size of the Amphiuma means. 

The extremities of the vertebra are deeply concave, but the centra are so long as to prevent the concavities en- 
tering more than one-fifth of the latter, each. The diapophyses are behind the middle, and are broad, curved back- 
wards, and acuminate asin Amphiuma. The centra have a prominent median line below, with a longitudinal con- 
cavity on each side. Five of them a little exceed an inch in length. Neural spines moderate. The hu- 
merus is longer than the coracoid, and is considerably dilated distally ; the coracoid slightly dilated at its superior 
extremity. The dermal armature commences immediately behind the head, and forms a band of 14 lines in width ; 
measuring across the spine-like scales, in a width of a line, four cylinders may be counted. ‘The external portions 
are curved backwards, the interior nearly straight, those of the anterior series more delicate than the posterior. 

The head is wedge-shaped, with regularly acuminate sides. The top of the cranium is somewhat broken in the 
specimen; the portions preserved are smooth, and the longitudinal suture is distinct for a considerable distance. 
The angle of the mandible is produced considerably behind the occiput, and is enlarged and rounded. The end of 
the muzzle is broken away, and the region of the orbits so fractured as to render their precise location uncertain. 
The superficial layer of the cranial bones is nowhere clearly visible, so that it cannot be ascertained whether it is 
sculptured or not. The quadrate bone projects well posteriorly. Some fragments indicate small cylindric teeth, as 
in Amphibamus, but they are not characteristic. . 


Measurements. Lines. 

Length cranium without muzzle, . 17.3 
Width do posteriorly, vp hs 
Length of the coracoid, 2.1 

_ Length humerus, 2.5 
Length of sixth vertebra from skull, 3 
Extent diapophyses, 3.5 
Width centrum, 1.5 


The characters of the genus are further shown by a part of another individual in the same coal slate matrix. 
The cranium and anterior portion of the vertebral column only are preserved, the latter so much injured as to render 
the vertebral characters very obscure. As in the other, the bristle-like scales extend along the dorsal region to 
near the cranium. The anterior 2 of the ventral side shows a large number of oval scale-like bodies, which 
belonged undoubtedly to the animal, and were probably dermal scales. They are, however, neither regular in 
from nor position. Close behind the head two or three long bones of the fore limbs have been exposed. — are . 
slender and similar to those of the last specimen. , 
The cranium, though without the muzzle, shows its long wedge shape. The maxillary bone cannot be distin: 
guished, nor can the orbits be made out. One ramus mandibuli is pretty well preserved ; it shows no coronoid pro- a, 
cess. Thirty-one teeth may be counted on a portion a little more than one-third its length. The anterior eleven of 
these are abruptly longer and stouter than the others. They are all, except a few most anterior, in pairs, 7. @., with 
a slight vacancy between every two. The larger ones where broken at the bases exhibit a moderate pulp cavity ; — 
the smaller, a large one extending to near the lip. Several, though not all of the larger teeth, display a shallow 
groove on the external face to near the tip, which is probably owing to pressure and a partial crushing. The 
points of. me larger seat are more abrapely bes: and turned abruptly _ asain A hina of their i r 


A third series, Nos. 26, 29, Mus. Newberry, of dorsal vertebree is without head or limbs. The vertebi 
elongate, three of them extending over 2.10 mm. The neural spines are longer than high, and are n 
_~ contact at their margins; each is marked by about five obtuse vertical ribs. A fractured section of the 
_ inal dermal spines in place, displays at least six superimposed layers of them. ’ ee - 
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This species is larger than the O. pec- Fig. 2. 
tinatus, and about equal to the Urocor- 
dylus wandesfordii Huxl. The caudal 
spines differ in the greater attenuation of 
the neural series, and the presence of a 
basal lamina on the haemal. The caudal 
region is represented by a portion of the 
vertebral column three inches in length. 
In this space may be counted twenty-four 
vertebre. Such of the latter whose out- 
lines are visible, display centra character- 
istic of the genus; their terminal concavi- 
ties conic, with apices meeting in the 
centrum, medially; zygapophyses  rudi- 
mental if present. 

Characteristic of the species are the 


remarkable length and slenderness of the 
fan-shaped neural and haemal spines, and CAUDAL VERTEBRA, NAT. SIZE. 

the absence of an acute serration on their margins. In this species the spines have a laminiform expansion at the 
base in their plane. In the other species here described these spines are not only relatively broader and more fan- 
shaped, but they are acutely serrate on the margin and constricted at the base. 

In, C. remex the dilate haemal spines are a little more than three times as broad distally, as they are long, 
while the neural spines are a little narrower. The haemal spines stand about the middle of the centrum. The 
basal half is furnished with an anterior ala, which leaves the anterior margin rather abruptly and extends to the 
next spine in advance. It returns gradually to the centrum and is separated from the articular face of the latter 
by a notch. A similar ala exists on the posterior margin of the haemal spine, which extends for a shorter distance 
above the base, and is narrower than the anterior. Each spine presents a median groove on its surface, which 
extends half way to the base or further; on each side of this are some three other grooves which extend but a 
short distance ; surface otherwise smooth. The ends of the grooves slightly notch the truncated end of the spine. 

The neural spines are on the posterior portions of the centra, and not in contact with the bases of those adjacent. 
They are without the dilatations of the haemal spines, and are directed rather more obliquely backwards. They 
are similarly grooved, though without that so distinctly median, seen in the haemal series. 

Both neural and haemal spines become stronger towards the anterior part of the vertebral column. There 
appear to be no zygapophyses nor diapophyses, nor rudiments of ribs. The centra are rather stout and somewhat 
constricted medially. There are no traces of dermal armature of any kind. 


Measurements. Lines. 

Length of a posterior centrum, 1.2 
Depth do. do. do. 1 

Length haemal spine of adjoining vert., 4.4 
Basal width, 1.4 
Median width, 9 
Distal width, ad 
Length of a more anterior haemal spine, 4.3 
Distal width do. do. do., 1.5 
Length anterior neural spine, 4 

Width do. do. 1.4 


From the Coal Measures, the Bituminous basin at Linton, Columbiana County, Ohio, near the Ohio River. 
Prof. J. 5. Newberry. 
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(ESTOCEPHALUS PECTINATUS, Cope. 


Sauropleura pectinata, Cope, loc. cit., 1868, 218. 

This species is represented by portions of the vertebral columns of four individuals. In two of these, vertebral 
centra are discoverable, in one quite definitely. They are slightly constricted medially, and without ridge or 
process. 

The neural and haemal spines of superior and inferior lines are similar, and in the specimens undistinguishable. 
The dilated portions form nearly equilateral triangles, which stand on moderately short pedicels. They are weakly 
ridged, and each ridge is prolonged into a narrow acute tooth, beyond the margin of which eleven may be counted 
on one of the best preserved. The longitudinal striae are terminated near the pedicel by two others which cross 
obliquely from each side and meeting present an appearance similar to an overlapping of each margin. The 
edges of the spines form a continuous line. 

As in the other species, there are no indications of other processes, nor of dermal scales. 

The smallest of the specimens shows that in front of the region furnished with the peculiar spines described, the 
body is furnished with a mass of bristle or hair-like scales. The grooved neural spines are slightly displaced 
anteriorly, and the bristle-like mass looks like a continuation of their striae, and it is not easy to find any line of 
demarkation between them. The serrate spines are further forwards on one side than the other. These 
linear scales were arranged as in other genera, in lines which converge forwards to the median line. They are 
somewhat obscured in the specimen, but it cannot be determined that they are continuous on the median line. 
Whether this is the posterior or anterior portion of the body cannot positively be determined from the specimen; it 
is, however, most likely the posterior, for near the posterior portion of the striate surface a weak pair of 
limbs is given off on each side. On the right, a moderately stout femur is followed by a broken tibia 
and fibula, and by five slender, closely oppressed metatarsals. The last are about 2-5 as long as the space 
between them and the femur: beyond them a few slender phalanges are moderately distinctly defined. The 
tibia is more distinct on the left, but no tarsus or phalanges; some of the metatarsals are preserved hene 
also. Length of limb to end of metatarsals equal to five vertebra in juxtaposition, measured along the edges 
of the neural spines. The limb has been slender, especially the hand. 

The above specimen enables me to assign as the ventral armature of this species a/ closely packed series of 
V-shaped grooves which lie in connection with an obscure vertebvai column, on the block containing one of the typical 
specimens of this species. They are not continuous with any of the series exhibited on other parts of the block: 
some of these at least are the doublings of the slender animal, and this ventral portion has been displaced. The 
grooves are like the impressions of haemapophysial rods, vastly more numerous however than the number of 
vertebre ; they are really the dermal armature. Huxley figures a portion of this as on the block with the 
Urocordylus wandesfordii, but does not refer it to a precise relation to the animal. A few well developed ribs are 
preserved with this portion, the only ones I can refer to this species. The vertebre are partly enclosed in matrix, 
partly impressions. The neural spines, though expanded anteroposteriorly, are less elevated than in the caudal region, 
and have left no traces of their characteristic ribs or serration. 

The number of spines in the type specimens is six in a half inch; in the smallest, just described, ten in the same 
distance. The height of the spine in the former 1.15 lines. . 


MOLGOPHIS, Cope. 


Loc. Cit. 1868, 220. 


This genus is established on remains represented by three specimens, which are two 
series of dorsal vertebrae with ribs, and a series of caudals. One of the dorsal series 
embraces sixteen’ vertebra, the other fourteen, the caudal series, twenty-two. 

From its serpentine form this genus may be compared with the Dolichosoma of 
Huxley, though a close relation does not exist between them. In the Irish genus, the 
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series of caudal vertebree is quite short, and the ribs are short and but little curved. In 
Molgophis the tail has been like that of an elongate serpent, and the ribs are as well 
developed as those ‘of many reptiles. 

Though no limbs or arches can be certainly found, a rather quadrate, parallelogrammic 
piece, about as long as the diameter of a vertebra, may be found. ‘This is however very 
doubtful. 

The characters of the genus are: a long serpentine body, without dermal armature, so 
far as discoverable ; the vertebrae large and broad with very prominent zygapophyses and 
moderate neural spine, those of the caudals without narrowed bases (and grooved or 
serrate edges, most probably). Limbs and cranium unknown. 

This genus differs from Urocordylus in its caudal vertebrae, and from Ophiderpeton in 
its dorsals: the latter in their zygapophyses projecting laterally resemble those of Amphi- 
uma, It differs from QCistocephalus in the absence of ventral dermal bands and in the 
longer body, without indication of limbs. ‘The size of the vertebra would indicate a body 
of the size of a rattlesnake, ((. horrida,) and therefore too large for the species named 
Brachydectes newberryi. 

The ribs are long, and though the head is not bifurcate, there appear to be both 
tubercle and head on the dilated extremity. They show themselves where crushed to 


have a large median vacuity. 


MOLGOPHIS MACRURUS, Cope. 


The neural arches viewed from above have a posterior V-shaped outlifie, from the fact that the broad zygapo- 
physes meet on the median line, and spread out distally over the broad anterior ones adjoining. The latter appear to 
be somewhat concave, and to border the former exteriorly as well as inferiorly. The base-of the neural spine extends 
to the posterior emargination, but not quite to the anterior. The breadth of the dorsal vertebra above is equal from 
the emargination behind to the anterior margin of the anterior zygapophysis. 

~ The caudal series must have been very long, as there is very little diminution in the size of the vertebrae through- 
out the series preserved. They present much the same form as the dorsals, but are more contracted medially, and 
the zygapophyses have a more transverse direction. There may indeed be a diapophysial element beneath these, but 
the two cannot be distinguished if so. They are connected by longitudial impressions, indicating the existence of 
the tendinous bands in the longitudinal muscles seen in Amphiunna, or the osseous spicules in the same situation in 
birds.. The neural spines indicated by their narrow bases, oceupied the length of the neural arch, and remind one of 
Amphiuma. 

The ribs are long for a Batrachian, but shorter than in a reptile. They are well curved, chiefly near the proximal 
extremity. The longest I can find measured by a chord, equals two vertebra and two-fifths. Three vertebre 
measured along the median line above equal eleyen lines; one of these is 3.6 lines in width above ; width of a (?) 
posterior caudal 3 1. 

This animal has been like Amphiuma a snake-like Batrachian, but probably of even more elongate form. How 
near its affinities to this genus may be, cannot be ascertained, owing to want of important parts of the skeleton, but 


it differs in the important feature of the large, well developed ribs. 
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GNOCEPHALA. 
COLOSTEUS, Cope. 


This genus is proposed for Ganocephala, allied to Apateon ( Archegosaurus ) but differ- 
ing as follows: 
There are no traces of vertebral centra or spines, or of ribs, in portions of six individ- 
uals preserved. No sclerotic bones can be found in one cranium partially preserved. 
There appears to, be two pairs-of very short limbs. The usual three sculptured pectoral 
bones are present, consisting of a rhombic medial, and a pair of half rhomboid laterals. 
The abdominal region is protected by series of scales which extend obliquely forwards to_ 
the medial line, where they meet, forming chevrons. ‘They are closely approximated, 
and are composed of rhomboidal scales which have a convex external and internal face, 
in transverse section, and which overlap at the extremities, and are in contact by faces 
which are oblique in both the longitudinal and transverse directions. 
The exact form of the muzzle cannot be made out. It is, however, not elongate, nor 
yet of the broad rounded form of Pelion. Several teeth are preserved. There are 
two kinds, which occupy the margins of the maxillary and dentary bones, The 
anterior teeth appear to be longer than the posterior, though the latter are mostly 
broken off. Most of the teeth are coarsely incised suleate for perhaps their basal half, 
‘Two long teeth behind their distal extremity of the dentale, are on the other hand very 
finely and sharply striate for their basal half; the tip is subcylindric, and very prolonged 
and acute. A small, dagger-shaped tooth near the base of one of the posterior, may be- 
long to the successional, or to a small outer series. A series, of four elevated tooth bases, 
with a broken crown, of much smaller size than those of the jaws belongs to the vomerine 
or a palatine series. ‘The row is single and uniform, ' 
The superior face of the cranium is injured, but the component bones appear to have 
possessed a radiating sculpture of no great distinctness, 
‘The form of the body seems to have been long and fish-like, with little contraction near 
the limbs. Caudal extremity is not preserved. ‘There were probably two pairs of very 
weak limbs, of which three metacarpals of the anterior are preserved. A narrow longi- 
tudinal bone extends posteriorly from the lateral pectoral bone. Its extremity is broken, 
but a flat, narrow, longitudinal bone, with a dilated extremity curved outwards, may be- 
long to it, or be the humerus. I find no distinct traces of branchial arches. wi 
The affinities are thus obviously to Apateon, and it is not beyond possibility that fu are 
investigations may prove it is the same, though this is not probable at present. = 
Portions of seven individuals of one species, and of one individual of anothetg 
discovered by Prof. John S. Ne eae at Linton, Ohio. They differ as bar —— 
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Pectoral bones with strong elevated radii and very weak reticulation in the centre of 
the median. ‘The abdominal scales thick, many in a transverse series. 


C. CRASSISCUTATUS. 


Pectoral bones nearly as above; the abdominal scales slender, not more than three in 


a lateral transverse series. 
©. MARSHILI. 


Pectoral bones—the lateral finely pitted, the pits becoming elongate towards the 


margin. 
C. FOVEATUS. 


COLOSTEUS CRASSISCUTATUS, Cope. 


One of the specimens of this species consists of a supero-lateral view of a crushed cranium and anterior part of 
the body. The median pectoral bone appears as a sagittiform plate with thin edges, rounded lateral angles and a 
thin median prolongation behind. The greater part of the borders of the right orbit are distinct, and display the 
continuity of the malar and supratemporal regions. The ramus mandibuli is longer than the cranium proper. The 
number of the teeth cannot be determined, but they are rather large, and traces of their existence do not extend 
behind the orbits. The length of the long anterior mandibular tooth is .5mm., and the diameter at the base .1mm. 
Diameter of base of a superior maxillary .2mm. 'The approximate length of the mandibular ramus is .0715m. long ; 
longitudinal diameter of the orbit 72mm. ; length of median pectoral plate .036m, ; width of same .019m. 

Other specimens (Nos. 4 and 10 coll. J. §8. Newberry) show that the abdominal scutellation commences 
immediately behind the pectoral bones. Those near the median line are similar to the external, and they unite in a 
zigzag line. The depth of these scales is oblique, and is somewhat greater than the width. Thus one angle 
projects, and gives the surface a somewhat ribbed rather than continuous character. The following measurements 


express their dimensions relative to other portions of the body. 


M. 

Width of median pectoral, .0138 

Do. three pectorals restored, ; 054 

Do. scale band, 064 
Scales in .01m. transversely to series, 5.2 
Do. longitudinally do., 1.75 

Radii of lateral pectoral crossed by .01m., 7 
Length ulna and radius, 0108 
Do.  metacarpus, -006 


The above measurements express the small size and weakness of the fore limb. Another specimen (No. 18) in 
which the impressions of the scales are of the same size as those of the preceding, the impression of what may be 
femur and ulna and radius are visible, which are of considerably smaller size than the one above mentioned. They 
are but doubtfully these elements. 


M. 
Length proximal element, 004 
Do. two distal do., .0038 


A median pectoral plate of a seventh and much larger individual than the preceding is prolonged anteriorly 
and posteriorly. The broad posterior portion is transversely ribbed, the ribs weaker and interrupted medially. 
Length .063m.; with .04m. 

This very interesting form is part of the unique and important collection made by Prof. J. 5. Newberry, at 
Linton, Columbiana County, Ohio. 
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COLOSTEUS FOVEATUS, Cope. 


A very elegant sculptured median pectoral plate represents this Batrachian. It is larger than most of 
those of C. radiatus, but smaller than the one last described. The posterior and median parts of the plate 
are pitted to the number of six in five mm. The pits are separated by sharply defined ridges. They elongate 
towards the anterior parts of the plate, resembling elongate hexagons, and the ridges approaching radii, though 
not more elevated than the cross septa. The bevelled margins are rugose also, except at the edges. 


M. 
Length of the bone, 45 
treatest .width, h 025 

21 


Width posterior margin, 


From Linton, Columbiana County, Ohio. Prof. J. 8. Newberry, Coll. No. 20. 


COLOSTEUS MARSHII, Cope. 


Sp. noy. 


This species is represented by a specimen of very much smaller size than either of the preceding. That it is not 
the young of C. crassiscutatus is indicated by the peculiar form of the dermal ventral scales, and by the greater 
anterior prolongation of the median ventral dermal bone. 

The specimen is lying on its back, displaying the ventral armature somewhat disturbed, and broken through in 
some places, where the vertebre and ribs would be discerned if they existed. The head is turned abruptly to one 
side, and is apparently right side up. Several of its elements are scattered on adjacent portions of the block. 

The head is of an elongate lanceolate form. The upper surface of the frontal bones is punctate-rugose in relief, 
with short radii towards the margin. - The distal two-thirds of the mandible is narrow wedge-shaped ; the external 
surface is coarsely pitted. There are no teeth preserved. The sutures of the cranial bones are of the squamosal type 
or fish-like. 

The three thoracic shields are considerably displaced. The lateral are subtriangular, and are strongly ridged 
towards the inner margin. ‘The median shield is short spatulate, the narrow portion directed anteriorly ; the posterior 
rounded. It is coarsely pitted medially, and coarsely and strongly radiate ridged to the margin. Immediately behind 
these plates the dermal armature commences. It consists of elongate, narrow, subcylindric scales, which are arranged 
end to end, in series which meet on the median line, converging anteriorly, as in the other types here described: At 
first sight they resemble the long rod-like pieces of (2stocephalus, and careful examination is needed to detect the 


interruptions caused by the sutures of the seales. The latter are several times as long as wide, and appear to be y 


terminated by oblique faces as in the typical species. ‘ 

The trace of limbs is only seen in a short impression resembling that of a humerus behind the thoracic buekler. 
Nothing can be found pertaining to posterior limbs, but some laminae and impressions in the position of pelvis, but 
not immediately connected with the other portions of the skeleton, may belong to the latter arch. 


Measurements. : MM. 
Length of body to buckler, 4,2 
Width of ventral armature, = 8 
Impression of humerus, (or eoracoid, ) : 2 
Length median thoracic plate, 1°15 
Width ee x te 51 
’ Length fragment under jaw, +75 
Depth do. at middle, 15 
Width end muzzle, : 29 


This species, like the preceding, is from Dr. Newberry’s collection, (No. 13,) and from the Linton coal bed, South- 
eastern Ohio. I have dedicated it to Prof. Othniel C, Marsh, Professor of Paleontology in Yale College, Connecticut. 
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DICTYOCEPHALUS, Leidy. 
DICTYOCEPHALUS ELEGANS, Leidy. 


Proc. Ac. Nat. Sci., 1856, 256, Emmons’ Geology Nor. Amer. p 59. Tab. 
Triassic Coal Beds, Chatham County, North Carolina. 


BAPHETES, Owen. 
BAPHETES PLANICEPS, Owen. 


Quart. Journ. Geol. Soc. Lond., X., 1853, Tab. (XI notes.) 
Carboniferous Coal Measures of the Joggins, Nova Scotia. 


EUPELOR, Cope. 
EUPELOR DURUS, Cope. 


Mastodonsaurus durus, Cope. Proc. Acad. Nat. Sci. Philadelphia, 1866. 249. 

A portion of the table of the cranium of a large labyrinthodont accompanied other fragments of the same in a bed 
of hard black shale, according to Wheatley’s section of the Trias at Phoenixville, Pa., (in Silliman’s Journal Sci. 
Arts, 1861, 45.) about 181 feet from the top of the series, while a tooth formerly described with it is from near 83 
feet higher, in “the Plant bed.’”? The Belodon comes from the same as the last. 

The largest fragment is eight inches long and eight and one-half wide, and is a portion of the table of the 
cranium exhibiting the usual medial depression and embracing portions of the postorbital and parietal bones ; one 
of the former is four inches six lines long; both are pitted medially (about 34 pits in an inch) and marked 
with short coarse sulci posteriorly. The parietals are two inches nine lines wide behind, and four inches wide 
between the anterior parts of the postorbitals. On what is probably the posterior part of the interorbital region 
(a small part of the posterior margin of the left orbit is preserved) commence two smooth, shallow sulci 1 in. 2 1. apart, 
which are probably the posterior extremities of the superficial channels of the face of the Labyrinthodonts. Between 
them the surface is pitted (four or five to the inch). The parietal bones are throughout longitudinally sulcate (four 
and one-half to the inch), with obtuse ridges between. The parietal fontanelle was not discoverable, nor could the 
form of the orbits be certainly determined, though they were probably not large. 

From the Triassic Red Sandstone near Phoenixville, Chester County, Penna. Discovered by Charles M. 
Wheatley. 

Teeth subcylindric, with large pulp cavity at the basis only: external surface without grooves ; dentine divided 
by numerous flat vertical lamine of a dense substance, probably enamel, which radiate from very near the pulp 
eavity to the external enamel layer. 

I have been much puzzled with the teeth which I described (J. c.) in the above language, as typical of this genus. 
Their constitution has been chemically altered, and the section exhibits the radii of a denser material which unites 
at right angles with a sheath of the same substance which envelopes the tooth externally. 

The teeth are of various sizes, sometimes two inches long and more slender in proportion to the length than those 
of the Mastodonsaurus jegeri and salamandroides; they are cylindrical, gently curved and acuminate without 
external sulci: of the minute sculpture little can be said, but the casts of the surface are smooth. The roots exhibit 
a short conic pulp cavity. In a few weathered sections the denser radii are well displayed. 

They are not convolute as in Labyrinthodonts, but perfectly straight and convergent to a minute central vacuity. 
In a tooth four lines in diameter there appear to be five principal radii, which though exceedingly delicate may some- 
times be seen in longitudinally fractured specimens, 


*The Centemodon sulcatus Lea which I referred here in my synopsis of Extinct Batrachia, Proceed. Acad. Nat. Sci., 1868, may be placed among the 
Thecodonts. I was induced to place it here by Lea’s ascription of sulci and pulp cavity to the tooth, which I did not understand properly. 
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These I suspected to indicate the positions of inflections of enamel, as it is difficult to imagine such regularly 
radiating fractures. I cannot however, be entirely sure that this is the case. Under a low power neither the 
radii nor interspaces exhibit any structure; the small pulp cavity is filled with the sandstone matrix in which the 
tooth is enclosed. It may be supposed that the relatively denser structure of the enamel has been preserved in the 
slow alteration which the composition of the tooth has undergone. They thus project on weathered or ground surfaces. 

The species to which these teeth pertain was originally described by the writer as a Mastodonsaurus. The 
latter genus however exhibits external grooves where the inflections of enamel enter and separate the dentine. These 
inflections, as is well known from the figures and descriptions of Professor Owen, are more or less convoluted, some 
of them very highly so. The laming of the teeth of the Eupelor cannot be looked upon as inflections of enamel, but 
rather as branches. They are exceedingly thin, and our sections do not demonstrate them to be double. If they are 
double, they are very much more attenuated than the external enamel stratum. They may be distinguished ina 
section of the wall of the pulp cavity at the base of the root as well as elsewhere. 

The fluted tooth referred to in my original description, in which this structure is observable, belongs apparently 
to a Thecodont, perhaps to Belodon : other teeth of this genus which I have seen present the same peculiarity. As the 
tooth from which the description of Eupelor was derived, is from the same stratum as the Belodon and Clepsysaurus, 
and some distance above the horizon of the cranial bones described, after an examination of the series in possession 
of Wheatley, I am disposed to refer all these teeth to the Thecodonts, and restrict the name Eupelor durus m. to the 


cranial bones only. 


Class LT — i ee dae 


The following preliminary table exhibits the more essential characters of the orders 
of Reptilia, as understood by the writer :* 
I. Supratemporal and postorbital bones present; extremital portions of limbs not 
differentiated ; quadrate bone united by sutures. 
ICHTHYOPTERYGIA. 
II. No supratemporal or postorbital bones; extremital portions of limbs differentiated. 
A The quadrate bone united by suture to the prodtic, the opisthotic and the quadra- 
tojugal bones. 
a The scapular arch continuous, including the sternum, which is anterior and simple. 
ARCHOSAURIA, 


aa Scapular arch not continuous, sternum inferior, extending posteriorly, composed of 


at least eight elements: dorsal vertebree sacrum-like. 
TESTUDINATA, 


AA The quadrate bone not united with the prodtic, and articulating freely with the 
opisthotic ; no quadratojugal. (Streptostylica.) 
Sacrum from three to five vertebra; anterior extremities excessively elongated for 
flight ; acetabulum complete ; pubes longitudinal, distinct ; exoccipital not distinct. 
PTEROSAURIA, 


* Many of these groups correspond with those proposed by Prof. Owen. 
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Opisthotic united with exoccipital; brain case not closed before prodtics; palatines 
united all round; sacrum of two or one vertebra; pubes transverse. 
LACERTILIA. 
Opisthotic distinct and distally free from the cranium; brain case partly closed before 
prootic, palatines united. 
PYTHONOMORPHA. 
Opisthotic distinct, free from cranium except proximally; brain case nearly closed 
anteriorly, palatines attached behind only. 
OPHIDIA. 
ICHTHYOPTERYGIA. 


Elements of the limbs beyond the humerus not differentiated, in indefinite number. 
Postorbital and supertympanic bones over the temporal fossa. 

Quadratum solidly united by suture with the prootic opisthotic and quadratojugal. 
Sacrum none. 

Pubes and ischia transverse and in contact. Neural arches free. 


Premaxillary divided. 
ARCHOSAURIA. 


Elements of the limbs, of the pes and manus differentiated, in definite number. 

“ Postorbitals and supratemporals ” of Owen wanting. 

Quadratum immoveably united by suture with opisthotic, prootic and quadratojugal. 

Sacrum of from one to six vertebre. 

Neural arches attached by suture in most. 

Premaxillary divided. 

Cranial walls cartilaginous anteriorly. 

Palatine bones in contact with maxilliaries, and united by suture with them. 

Circulatory System (known only in the Crocodilia). Heart with complete septum of the 
ventricles ; a communication between aorta roots. 

Nervous System (known only in the Crocodilia), Cerebellum with small lateral lobes and 


weak plicae. 
TESTUDINATA. 


Parts of limbs differentiated. 

Dorsal vertebree without mobility: no clavicle, a procoracoid continuous with scapula: 
ilium vertical, acetabulum complete. 

Sternum not in connection with coracoid, composed at least of eight or more bilateral 
elements, and extending posteriorly to beneath the pelvis. 
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Teeth none. 

Quadratum immoveably fixed by articulation with the large pro and opisthotics. 

Cranial cavity not ossified anteriorly; no ali or orbitosphenoid. 

Palatine bones attached anteriorly. 

No postorbital or supratemporal elements. 

Two sacral vertebree: ischia and pubes more or less transverse, the latter sometimes not 
in contact. | 

Costal and vertebral elements usually united into a dorsal shield: dorsal corium ossified. 


Circulatory and Nervous Systems, much as in Lacertilia. 


PTEROSAURIA. 


Limbs differentiated, one digit excessively elongated for aerial progression. 

Postorbital and supratempoial roof wanting. 

Sacrum of from three to five vertebre. 

Inferior pelvic elements distinct, the pubes set parallel, directed forwards and not joined. 
Neural arches consolidated. 

Palatine elements united; one premaxillary. 


LACERTILIA. 


The distal parts of limbs differentiated ; no supratemporal or postorbital bones. 

Quadratum not in contact with prootic, articulating freely with opisthotic; no quadrato- 
jugal. 

Opisthotic sessile not distinct. 

Sternum composed of but two elements, which are continuous with remainder of scapular 
arch, 

Cranial cavity not ossified anteriorly to prodtic. 

Palatine bones solidly attached to maxille; a symphysis mandibuli. 

Squamosal usually present; premaxillary usually single. 

Limbs ambulatory, when present. 

Sacrum of two vertebra, when present ; ribs single headed. 

Neural arches not united by suture, chevron bones present. 

Pubes and ischia transverse, united in pairs. 

Circulatory System. Teart with imperfect septum atriorum, no communication between 
aorta roots, 


Nervous System. Cerebellum without lateral lobes or plicae. 
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PYTHONOMORPHA,. 


Characters of skeleton as the preceding, except: opisthotic distinct, prolonged from the 
cranial walls as suspensorium of the quadratum, 

No symphysis mandibuli. 

Squamosal present ; premaxilliary single. 

Cranium with alisphenoid and parietal developed in front of prootic. 

limbs inflexible, natatory ; sacrum none; chevron bones. 

Neural arches not attached to centrum by suture. 


Pubes and ischia wanting. (?) 


OPHIDIA:, 


tharacters of Lacertilia except: opisthotic free, distinct from the cranium except proxi- 
mally, supporting quadratum ; no squamosal. 

Cranial cavity largely ossified anteriorly. 

Palatine bones free from other elements except pterygoids, 

No symphysis mandibuli. 

Sternal and pelvic arches wanting; no limbs except rarely rudiments posteriorly; no 
sacrum. 

Vertebrxe united by double articulation ; neural arches continuous with centra; no chev- 
ron bones. 


Circulatory and Nervous Systems, in important features as Lacertilia. 


ICHTHYOPTERYGIA. 


ICHTHYOSAURUS, Conybeare. 


Leidy says with reference to the species here described, “They have an affinity to 
Ichthyosaurus and Eosaurus, nor amI prepared to prove that they do not belong to one 
of these.” 


ICHTHYOSAURUS GRANDIS, Leidy. 


Chonespondylus yrandis, Leidy. Proc. Acad. Nat. Sci., Philada., 1868 —178. 


Humboldt Co., Nevada. 
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EOSAURUS, Marsh.* 


This genus, as suggested by Huxley, may be the type of a peculiar division of the 
Batrachia. There appears to be some probability of this being found to be the case, though 


present evidence is in favor of Prof. Marsh’s location here. 


EOSAURUS ACADIANUS, Marsh. 
Amer. Jour. Science, xxxiv, 1862, 1 Tab. I, II. 


Coal measures: Joggins of Nova Scotia. 


ARCHOSAURIA,. 


This great order of Reptilia corresponds with the Monimostylica of Miller, without 
the Testudinata. The latter differ too much in the vertebral and sternal structure to be 
retained in it. 

The important feature which characterizes the order, the close sutural attachment of 
the quadrate bone, may be readily understood by comparison of the accompanying figures 
of Nothosaurus from the Muschelkalk of Germany, and Mecistops intermedius Graves, 
recent, from the Orinoco, with the plate of Clidastes propython, at the end of the volume. 

The order embraces that large series of forms which seem to be equidistant between 
all the extremes of the Reptilian type. It therefore is not a strictly homogenous group ; 
yet its subdivisions do not appear, with present knowledge, to be sufficiently marked, to 
render it proper to esteem them of equal value with the other orders here enumerated. 
This is a usual difficulty of classification ; we express it, and do not remove it, by admitting 
the existence of a protean type in a genus of species, a family of genera, a class of orders, 
etc., etc. The suborders are as follows: 

Limbs without flexible articulation; natatory; no femoral trochanters; no sacrum, 
A procoracoid united with scapula; a distinct episternum. 
Ribs single headed. 


* The following species have been described by Leidy, who refers them to Reptilia with doubt, and says they may 
be fishes. As this point remains undecided, I can only allude to them here. 
CYMBOSPONDYLUS, Leidy. 
Proceedings Acad. Nat. Sciences, Philada., 1858.—178. 
CYMBOSPONDYLUS PISCOSUS, Leidy, I. ¢. 

? Triassic of Humbuldt Co., and of the Toiyabe Range, Nevada. 

CYMBOSPONDYLUS PETRINUS, Leidy, J. c. 
? Triassic ; Humboldt, Nevada. 


+ This cut is taken from the type specimen of Mecistops bathryhynchus, in Mus. Academy. The Nothosaurus is 
the N. andriani or a nearly allied species. I am not quite positive that the number of alveoli on the maxillary bone 
is exactly correct. 
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NOTHOSAURUS ? ANDRIANI. 


External nostrils posterior. 

Pubes entering acetabulum, transverse, united medially. 
Vertebre with zygapophyses only. 

Ribs single-headed. Chevron bones present. 


SAUROPTERYGIA. 
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MECISTOPS INTERMEDIUS. 


Limbs ambulatory, no third trochanter. 

Sacrum of two vertebre.~ 

No procoracoid or clavicle. 

Ribs mostly double-headed. 

External nostrils anterior. 

Pubes longitudinal, not entering acetabulum ; free distally. ; 


Zygapophyses only ; chevron bones 
CROCODILIA. 


Limbs ambulatory; a third trochanter on femur. 

Sacrum of two or three vertebrae; acetabulum entire; pubes united. 
Ribs double-headed. 

External nostrils posterior. 


Zygapophyses only and chevron bones. . 
. THECODONTIA. 


Limbs ambulatory or prehensile. ' 
Ilium horizontal, supporting a long sacrum of five or six vertebra, the anterior derived 


from the lumbar series. 
‘The acetabulum thrown forwards, and not complete, but perforate. 


- 
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Ischium long longitudinal, posterior, supporting the pubis in front on a process. 
Ribs free, double headed. 


Neural arches united by suture; chevron bones present. 
DINOSAURIA. 


Limbs ambulatory. 

External nostrils anterior. 

Inferior pelvic elements in contact transversely, acetabulum imperforate. 

Sacrum of six vertebre. 

Neural arches attached by suture. 

Premaxillary single or double ; 

Teeth wanting or represented by a pair of tusks, or canines. 

No columella. ANOMODONTIA. 


Limbs ambulatory. 

External nostrils anterior. 

Inferior pelvic elements in contact transversely. 

- Sacrum of two vertebre. 

A columella. 

Clavicle, episternum and xiphisternum present, united. 

Chevron bones. RHYNCHOCEPHALIA. 


The important modification in the mode of articulation of the quadrate bone, which 
characterizes this order has been overlooked in most of the systematic arrangements of 
the extinct and living Reptilia. The subordinate forms differ in important points, but the 
groups Sauropterygia, Thecodontia, and Crocodilia, appear to be related by a close bond, 
as for example the marine, the terrestrial, the Sphargid, and the Pleurodire tortoises. ‘The 
extremities are modified for all modes of progression, except that of flight, in both; while 
as much gradation between these types is seen in one as in the other. In the characters 
of the anterior and posterior nasal openings, there is a great range in these types, but 
the transitions in these respects occur successively from Crocodilus to ‘Teleosaurus,* to 
Belodon, to Plesiosaurus and Nothosaurus. 

An important definitive character is found in several types of the Archosauria. The 
pterygoid bones are prolonged anteriorly between the palatines, and frequently as far as 
the vomer, completely separating the palatines. ‘The latter then lie exterior to the 
pterygoids and between them and the maxillaries. When they bear teeth the latter 
form a series within and parallel to that of the maxillary bone. 

This structure occurs in Sauropterygia, as Nothosaurus, (see fig. 4,) and in Rhynchoce- 


*See Huxley on relations of Plesiosaurus to Teleosaurus, Journ. Geol. Soc. Lond. 
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phalia (Sphenodon Hyperodapedon.) I have not observed it in any of the Crocodilia, 
but the palatal roof of several genera of this order is unknown. No such structure is 
known among the Streptostylicate Reptilia. 

This order appears first in time, in its Sauropterygian and Thecodontian representatives 
in the Trias, and in the genus Protorosaurus Meyer, even in the Kupferschiefer, a member 
of the Permian. At the same time it is the only one of the characteristically extinct 
types, which remains to the present day. This it does in the Rhynchocephalia and 
especially the Crocodilia, the most persistent reptilian type. It must also be observed 
that the Trias of Scotland has yielded a type (Leptopleurum), which Huxley refers to 
the Lacertilia. 


SAUUROPTERY GIA. 
POLYCOTYLUS, Cope. 


This genus is established on a series of vertebrae with portions of pelvic arch and pos- 


terior extremity, discovered in the upper Cretaceous of Kansas by W. E. Webb, Superin- _ 


tendent of the land office in Topeka, Kansas. The point at which the remains were 
found is about five miles west of Fort Wallace on the plains near the Smoky Hill river, 
Kansas, in a yellow Cretaceous limestone. 

The animal thus indicated is of interest in American vertebrate paleeontology, as the 
first true Plesiosauroid discovered within our limits. ‘That its affinities are nearer to 
Plesiosaurus than to Elasmosaurus will be apparent from the following description. 

There are wholes or portions of twenty-one vertebrae, of which but two retain their 
neural arches, and six are represented by neural arches only. Four centra may be referred 
to the caudal series, the remainder to the dorsal; there is nothing to indicate the characters 
of the cervical vertebre. All of these vertebrae, except the distal caudals, are remarkable 
for their short anteroposterior diameter and deeply concave articular faces. ‘This concavity 
is not however of an open conic form, as in Ichthyosaurus, but is flattened at the fundus, 
thus exhibiting a small slightly disciform area. ‘The usual pair of venous foramina appears 
on the under side of the centum. The neural arch is continuous with the latter, and 
exhibits no trace of connecting suture. ‘The diapophyses arise from the neural arch in all 
the dorsals; they are compressed and vertical in section. The arch is of course narrow 
anteroposteriorly, and presents a pair of moderately prominent zygapophyses in each 
direction, the posterior as usual articulating downwards, the anterior upwards. On some 
of the vertebree they become closely approximated. ‘The neural spines are narrow antero- 


posteriorly, but much stouter transversely than in Elasmosaurus; they are strongly grooved © 


at the base, both anteriorly and posteriorly, most so posteriorly. 
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The caudal vertebre are anteriorly quite as large as the dorsals. Two anterior caudals 
present on the latero-inferior part of the posterior margin, a pair of widely separated artic- 
ular surfaces for chevron bones. A portion of one of the latter remains; it is narrow and 
sub-cylindric at the base. The diapophyses are situated on the upper part of the centrum, 
and are continuous with it, and without trace of suture. There are two distal cervicals, 
which are much smaller than the preceding. ‘They are solidly coéssified and have been 
broken from one anterior to them, with which they have been also anchylosed. Processes 
in the position of diapophyses have disappeared, while a strong infero-lateral process 
projects from the middle of each, similar in position to the parapophyses (or whatever 
they may be) of the Elasmosaurus. These processes are decurved and much thickened 
and rugose; they may be described as more or less elongate conic. The neural canal of 
these vertebre is well marked, though small, The codssification of cervical vertebre is a 
remarkable character, and very unusual. It does not seem probable that these specimens 
represent a diseased condition, since they are symmetrical, and the inferior surface and for- 
amina are unaffected. The rugosity is much that of a ligamentous articulation. Their 
size indicates a remarkably slender neck as in Plesiosaurus, but even more so, and perhaps 
as elongate as in Elasmosaurus. 

That the portions of an extremity alluded to, belong to the posterior, is rendered prob- 
able by the presence of part of an ilium, and by the fact that the portions of the vertebral 
column secured, are chiefly median and posterior. The fragments consist of the extremity 
of the femur, the tibia, several tarsal bones, and numerous phalanges. ‘The whole limb is 
of great size compared with that of the vertebral column, and indicates powerful natatory 
capacity in its possessor. What the relative length of the femur may be, cannot be ascer- 
tained, as the proximal portion is wanting, but if it were like the tibia, it was characterized 
by stoutness rather than by length. ‘The portion remaining is flattened, and presents 
distally two distinct articular faces for ulna and radius, instead of the uniformly convex 
outline characteristic of most of the species of Plesiosaurus. The tibia is broader than 
long, and not emarginate externally. ‘The fibula is wanting. One of the tarsal bones is a 
flat unequally hexagonal disc, of less thickness than the tibia and the tarsals which appear 
to connect with it. One of the latter is transverse parallelogrammic, with three faces of 
broad plane articulations and the outer rounded in section. Another tarsal or metatarsal 
is a parallelopipedon, except that one extremity presents two faces meeting at a right 
angle. Another is similar, but oblique, 7. ¢., rhombic in section; one of the longitudinal 
angles is also prolonged. 

Of the phalanges there are individuals from three series. Portions of flat bones, 
perhaps, belonging to the pelvic arch, indicate, as do all the other pieces, that the bony 
structure in Polycotylus is more massive than in Elasmosaurus, if the only known species 
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has not attained such huge dimensions as some of the latter. These fragments do not 
throw much light on the structure of the pelvic arch. 

The structure of the bones is, like that in the order generally, of the coarsest descrip- 
tion. ‘There are no medullary cavities, but the medullary cells are large, and extended 
everywhere in the direction of the axis of each bone. 

The characters which separate this genus from Plesiosaurus may be derived from the 


preceding as follows : ". 


First ; the deeply biconcave, and very short vertebral centra. 

Second ; the tibia broader than long, resembling those of Ichthyosaurus, 
Third; the coalescence and depression of some of the cervicals, 

Fourth ; the continuity of the neural arches. 

Fifth ; the continuity of the diapophyses of the caudals, 


The only genus with which this genus compares nearly, is the ‘Thaumatosaurus of 
Meyer. ‘This is known but by a few fragments, and of these, but few are present in the 
Kansas animal. ‘The character on which I rely at present to distinguish them, is the — 
much less concavity of the dorsal vertebree in haumatosaurus. This is however, not 
entirely satisfactory. 'Thaumatosaurus oolithicus Meyer is from the lower oolite of South — 
Germany. me ve 


see ORE Te 


The bones are thoroughly mineralized, and the adherent matrix is a light yellow — 
chalkey limestone, similar to that which yielded the fine fragments of the Macrosaurus a 
proriger. ‘This, Dr. Leconte informs me, is probably Meek and Hayden’s upper Cretaceous 
No. 3, and is a higher horizon than that near Fort Wallace from which Dr. Turner a 
procured the Elasmosaurus platyurus. The specimens were all taken out under — 
direction of W. KE. Webb, of Topeka, from the same spot; from every point of i 
is reason to believe that they belong to the same animal. a st: 


POLYCOTYLUS LATIPINNIS, Cope. 


The Anterior dorsal vertebra have the centra slightly compressed or vertioalty oval, while the poctayae 
rounded. The anterior caudals appear to have been round or nearly so; they are somewhat distorted we essur 
The sides of the centrum are slighly concave in the longitudinal direction; below, there is ‘no carina, but at 
~ yenous foramina, There is another lar ge foramen on the side of the centrum, usually not far from the net 


elevated diapophysis stands about equally on the neurapophysis and the neural spine above ita ‘The 
are vertically compressed, and the costal articulation of the only one preserved, is in the same plane. Th 
of the external surfaces are not coarsely striate as in many Sauropterygia. The venous foramina o 
_ coissified cervicals are in pairs, and of a large size. In the proximal caudals the diapophyses are abe 


~~ the sides of the centra, In one the basis of a chevron is preserved. It is _eytindie eRe ate, 
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on the hinder aspect of a dorsal has a disciform articular surface directed outwards and downwards : the prominence 
of its upper face is continuous with the lateral ridge of the neural spine. The anterior uplooking surface is equally 
small and little divergent. 


Inches. 
Vertical diameter centrum dorsal, 3.42 
Transverse ‘‘ os es 2.7 
Antero-posterior diameter centrum dorsal, (below, ) 1.85 
Vertical diameter centrum dorsal, (poster, ) 2.98 
Transverse ‘‘ te es 2.9 
Uy al neural canal, .86 
Longitudinal diameter base neural spine, ‘ 1.22 
s = *¢ diapophysis 1.2 
Length between extremities zygapophyses, (dorsal,) 2.26 
Depth of cup of vertebra, .63 
Length centrum anterior caudal, NY) 
Distance between bases chevron bone, (caudal, ) 2.58 
Length two coossified caudals, 2.5 
Width anterior in front, 2 
Depth at ae a) 


It may be observed the anterior caudals have a nearly round articular extremity; one of them is a little wider 
than high, but they are too much distorted to furnish reliable measurements. 

The portion of ilium preserved is an extremity. It is flat on one side and convex on the other. The shaft is 
solid. The articular extremity is oblique, and presents a truncate extremity, which is at right angles to a short 
recurved margin, which has been an insertion or articulation ; the flat surface is rugose distally. Long diameter of 
extremity, 2in. .75; of shaft, 1.9 in. The articular faces of the extremity of the femur are at an open angle with 
each other, and are strongly concave in transverse section. The femur is here very flat, with narrow margins; it 
becomes stouter with diminishing width. Distally the surface is marked by grooves and small foramina. What may 
be tibia is the basal frustrum of a wedge ; the articular faces broad, the outer margin narrowed ; the faces slightly 
concave. The inner margin is shorter than the outer, and the distal part of it presents a broad articular face. Some 
of the tarsal bones have been already described. There are thirteen metatarsals and phalanges. They are of stout 
proportions and are considerably constricted medially. Those of one series are square in section; those of another, 
transverse ; those of the third transverse with one edge thinned or acuminate in section. Some of each form are 
more elongate than others. 


Inches. 

Width femur at extremity, (restored, ) 8. 
Depth, * He (median, ) 1.3 
Width ‘ four inches from extremity, 6. 
Thickness femur ‘‘ eS ss 1.95 
Width tibia, 3.88 
Length externally, 2.6 
Width tarsi tibiale, 2.48 
Thickness ‘ ee 1.52 
Length parallelopiped phalange, 1.56 
Width 4: ui 1:2 
Thickness Lt res 1.2 

re depressed ‘ Te 
Width Ce 2 1.4 
Length a 0 1.9 
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These powerful extremital pieces indicate a body to be propelled, of not less than usual proportions. If this be 
the case the number of dorsal vertebre is considerably greater than in the species of this order in general, and 
approaching more the Ichthyosauri. I do not intend to suggest any affinity between the latter and the present genus, 
as none exists. What the extent of cervical vertebre may have been is uncertain. The caudals have probably been 
numerous, though not probably so extended as in Elasmosaurus. 

The size of the species can be approximately estimated from the proportions furnished by Owen (Reptiles of the 
Liassic Formations) for Plesiosaurus rostratus. The skeleton of this species measures 11 feet 8 inches, and the 
dorsal vertebre are of less vertical and equal transverse diameter compared with those of the present Saurian. We 
may therefore suppose that the latter exceeded the former in dimensions. 

William E. Webb of Topeka discovered the specimens on which this species rests, and liberally forwarded them 


to me for examination and description. 


ISCHYROSAURUS, Cope. 


Ischyrotherium Leidy. Trans. Amer. Philos. Soc, 1860, 150. 


This genus has been referred by Leidy to the Mammalia, and to the order Sirenia, 
with doubt. Having access to a part of the remains on which it was established, I have 
arrived at the conviction that it really represents an aquatic Saurian more or less distantly 
related to Plesiosaurus. My reasons for regarding it as Reptilian and not Mammalian 
are: first, the articulation of the neural arch with the centrum; second, the absence of 
epiphyses ; third, the absence of articulation for the head of the rib on the centrum ; 
fourth, the lack of tuberculum on the ribs. 

With respect to the first of these characters, it may be remarked that it never exists 
in mature Mammalia, and disappears at an early period of the development of all, except 
in certain seals and the Echidna, where the consolidation of the neural arch is a little 
delayed. As to the epiphyses, there is no trace of their suture to be found on fractured 
surfaces, supposing their existence to be indicated by the series of foramina extending on 
the inferior surface of the centrum near each articular extremity. These foramina 
are, I believe, merely the ruptured coarse cells, which can be found near the articular faces 
in the vertebre in all Sauropterygia. They are unusually small in this genus, appropri- 
ately to the denser structure of the bones as compared with other sea saurians. The 
articulation of the rib takes place at the extremity of a long diapophysis, and there only, 
there being no pit for the capitulum. ‘This does not occur in Mammalia, but is highly 
characteristic of the lower groups of the Reptilia, especially the Sauropterygia. The lum- 

‘bar series in Cetacea presents a somewhat similar structure, The vertebra in question are 
referred by Leidy to this position, but they are clearly median dorsals, from the elevated 
position and length of the diapophyses. The simple form of the ribs, some of which are 
from the same part of the column, is quite unknown among Mammalia. eae 

There are other significant characters of less value, which point to the saurian affir 
ties of this genus, and confirm the preceding. These are the very small size of the neu 
canal, the cylindric or thickened form of the neural arch, and the strong venous foran 


3 
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penetrating the centrum, which, though not wanting in such mammals as Basilosaurus and 
its allies, are neither so numerous nor situate so near the neural arch as here. (See Leidy’s 
fig. 11.) 

The ribs, as remarked by Dr. Leidy, are remarkably dense. He observes that “ from 
the solidity of structure and cylindroid form of the nbs, I suspect Ischyrotherium to be 
more nearly allied to the Manatee than to any other animal.” This consideration does 
not affect the affinities here accepted as true. ‘The structure is remarkable, and differs 
from that of Manatus and Squalodon much as Reptiles do from Mammals, in its homoge- 
neity, or when interruption of the same occurs, in its appearance as irregularly disposed 
cells, and in the lack of a concentric structure of any kind. In the Mammalian genera in 
question, as well as in Basilosaurus* this concentric structure is eccentric in relation to_ 
the circumference of the rib. 

The genus Mesosaurus Gervais, according to plate XLII of his Zoologie et Paleontol- 
ogie Generale (the letter press has not yet reached me), presents ribs of similar form to 
those of Ischyrosaurus, but whether of similar structure I cannot ascertain. 


Leidy concludes his description of this genus with the following remarks: “ Although 


I have supposed the remains ‘ 7 to indicate - > an animal allied 
to the Manatee, es i I have suspected that they have belonged to an aquatic 
reptile unlike any known.” * = Entertaining the opinions that I do respecting 


the relations of the genus, I have thought that the name applied by Leidy, which is appro- 
priate only to a mammal, should be changed. I therefore call it Ischyrosaurus, maintain- 
ing the first etymology so far as practicable. 

I refer it to the Sauropterygia, as the parts resemble Plesiosaurus more nearly than 
those of any other American genus. ‘The density of the osseous structure and the cylin- 
dric form of the ribs, will distinguish it from Plesiosaurus; from Polycotylus the form of 
the vertebre separates it at once. 

I suppose that this type may have been of estuary habits, and took its food in proxim- 
ity to land. ‘The density of the bones is not known in, nor is it appropriate to, animals 
of the open ocean. ‘The presence of Hadrosaurus (‘Thespesius) occidentalis in the same 
beds, is further evidence of the proximity of land. 


ISCHYROSAURUS ANTIQUUS, Leidy. 


Ischyrotherium antiquum, Leidy. Proc. Ac. Nat. Sci., Phila., VIII, p. 89. Trans. Amer. Philos. Soc. 1860, 150 
Tab, X, figs. 8-17. ‘ 


The dorsal vertebrex of this species present plane articular extremities. The centrum is not constricted medially, 
but presents a shallow concavity round its median portions. The sutural articulation of the neural arch is shallow, 
sub-ovate, and extends throughout the length of the centrum. The diapophyses are compressed cylindric. The 


* See Owen on this genus. 


+e 


\ 
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articular face is a transverse oval. The size of the animal is similar to that of the Plesiosauri of medium dimensions, 
perhaps ten feet in length, admitting elongate neck and tail, of which there is no evidence. 

Position. —Bed Q. Hayden’s Section of Great Lignite basin of Nebraska. (Trans. Am. Philos. Soc., 1860, 135.) 
perhaps of the Cretaceous age; from the Moreau River. 


PLESIOSAURUS, Conyb. 
1 refer the following species to this genus provisionally, and with doubt. 


PLESIOSAURUS LOCKWOODII, Cope. 

This reptile is represented by but few remains, which are in the private collection of Dr. Samuel Lockwood, of 
Monmouth County, N. J. A single dorsal vertebra, which he kindly lent me for description, presents characters which 
are so marked when compared with other marine Sauria as to require notice. 

The centrum is of the general form of Plesiosaurus and Cimoliasaurus, and the arch has a sutural attachment as 
in the former. The suture is the surface of a sub-round pit, almost like that of Ichthyosaurus, and not like that 
typical of Plesiosaurus, or the young of Cimaliosaurus magnus. In the latter the suture is an oval coneavity which 
extends throughout the length of the centrum. The pit in this species measures little more than one-third the 
length of the centrum. The floor of the neural canal is quite flat. The sides of the centrum are strongly and 
regularly concave, rather less strongly below than laterally. The margins flare regularly, and are not striate 
grooved or ribbed as in many species. There is a strong venous foramen a short distance below the neural arch and 
two medially below. \ 

The species is further characterized by the regularly concave articular faces, without median plane or prominent 
portion, as in Cimoliosaurus species. They are more concave than those of the Elasmosauri also. The form of the 


surface is entirely circular. 
In. Lin. 
Width articular surface, ‘ 2 8 : 
Depth cs - : 2 7.8 
Width pit neural arch, “ “8.4 
Length centrum, % 1 11.6 


This species I have dedicated to its discoverer, Dr. Lockwood, who has contributed in various ways to the 
progress of Natural Science. 

It is the earliest sea saurian from this country, as it was derived from the clays which underlie the lower green 
sand bed. It was dug from a brick clay pit near Matteawan, Monmouth County, N. J. 


CIMOLIASAURUS, Leidy. f 


Cimoliasaurus and Discosaurus, Leidy. Proceed. Academy Nat. Sci., Phila., 1851, 325—1854, 72, tab. ii, figs. 4,5, 
6, and 1851, 326; Cretaceous Reptiles, 22 and 25, tabs. IV., V., VI. Brimosaurus Leidy, Pr. A. N. Sci., Phila., 1855, 172. ae 
‘This genus has been chiefly illustrated by Leidy, who has described remains of ts : 
§ 7 


species from the cretaceous deposits of many of the States east of the Mississippi. ‘Tt has 


med | 


. 


by Leidy, are really one, his supposed caudals of Discosaurus* being really caudals of 


* This genus was originally proposed on two vertebre from Georgia, and a vertebra from New Jersey des 
by Dekay. He afterwards added vertebrae from Alabama, Mississippi and New Jersey. Some of these we1 ex 
as cervicals; they are, however, anterior caudals. As Leidy observes, there are several species among 
may be, several genera, but as the genera cannot be distinguished by the caudal vertebra, it appears to 
cosaurus cannot be preserved. While distinguishing the genus from Cimoliasaurus, Leidy adds, “The s 


tion of chevron bones. If all the vertebrae be viewed as belonging to one animal, they represent | 
lumbars of Discosawrus; otherwise they represent a cervical and caudals of the latter, and dorsals 
oliasaurus,”” In case of their identity, it may be observed, Leidy refers them allto Discosaurus. Ci 
however, proposed first. Fh) tue aie inh te 7 e 
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oliasaurus, the supposed caudals of the latter proving to be its cervicals. Characters dis- 
tinguishing it from Plesiosaurus have never been pointed out, and it is here retained apart 
from it on the supposition that its scapular arch is constructed on the same principle as 
that of Klasmosaurus, a point, however, which has not been ascertained. 

This genus is not as well known as Elasmosaurus, owing to the fragmentary condition 
in which it is usually found. Its marked character is its short depressed cervical region, 
as compared with the excessively long and compressed one of Elasmosaurus. It also dif- 
fers from it in the apparent continuity of the series of diapophyses from the dorsal to the 
cervical series. In Elasmosaurus these processes are wanting on the anterior dorsals. 
They are very elongate on the other hand, on the posterior dorsals of Elasmosaurus; in 
Cimoliasaurus we have as yet no evidence as to their length, as they are broken in our 
specimens. | 


Fig. 13. Fig. 14. Fig. 16. 


The rapid diminution in dimensions of the cervical series in Cimoliasaurus indicates 
a short neck, and far less slender general form. Leidy suggests from the absence 
of sacral characters, that posterior limbs have been probably wanting in this genus: the 
same vertebral characters are seen in Elasmosaurus, but it has a large pelvic and scapular 
arches; the presence of limbs in it cannot be doubted. The femur of Cimoliasaurus is 
described below, and is the only limb bone yet assignable to a species of this genus. It 
resembles that of Plesiosaurus. It is thicker and shorter however than in any species of 
the latter genus, and is quite short. ‘The distal extremity is thick, and presents pits for 
the attachment of the articular cartilage; the faces for both ulna and radius are extensive, 
and indicate a large manus and elongate limb. ‘The rotundity of the head indicates ex- 
tensive rotation; and we may be satisfied that the animals of this genus were furnished 
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with powerful propelling flippers. The preceding cut illustrates its form and size in rela- 
tion to the posterior dorsals from nearly the same position in the C. magnus and Elasmo- 
saurus platyurus. | 

The general characters of the cervical and dorsal series are very similar to those of 
Elasmosaurus, but they all exhibit considerably larger neural canals. In the immature 
individual, the neural arch of the dorsal vertebrae is not codssified, but is separated by 
suture as in Plesiosaurus. ~_ 

That there are several species of this genus is suggested by Leidy, and seems probable 
to the writer. As one of these has been already named, the characters of those which 
appear distinct may be pointed out. 


Anterior caudals, articular faces with rounded margins; antero-posterior diameter 
greater, 2 in., width, 2 in. 71. Pit of diapophysis 1 in. 3 1. 
C. VETUSTUS. 


Anterior caudals, articular faces with acute marginal angle, antero-posteriorly shorter 
1 in. 71. by 2 in. 6 1. in width; pit 111. Cervical with straight sides and broader form ; 
width 31.2 1. by 24.5 long, the ?diapophysis narrow and stout. 
C. MAGNUS. 


Anterior dorsals shorter and higher than in C, magnus, the posterior cervicals, there- 
fore shorter than in the same; diapophysis of first dorsal longer. 


©. GRANDIS., 


Posterior cervical with neural canal as large as C. magnus, but centrum four times as 
large, and a strong longitudinal ridge half way between pleurapophysis and neural arebee 
giving pentagonal section: 45 1. long by 52 : wide ; hence longer. 


1 Ye 
E. ORIENTALIS.. a 


CIMOLIASAURUS VETUSTUS, Leidy. ‘ i 


Discosaurus Leidy, “ee Acad. N. Sci., 1851, 326. Cretaceous Reptiles, N. A., 22. Plestosaurus, Deka Ant = 
_Lye., N. Y., 1828, 165, Tab. ite ‘y 
i 2 ‘ 7 


nt the vertebrae from eee om 4 os. Jones, described a Leidy i in os ce 


Saale ees from thai of an individual of C. magnus which I Aeseribe oe De 
the species are distinct. Lee ot an 
i S-< ‘ nt 


Cretaceous Alabama, ? Mississippi and ? New Jersey. es re viel Gasp ene eae yl 
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CIMOLIASAURUS MAGNUS, Leidy. 
Pr. A. N. §., Phila., 1851, 325, 1854, 72. Cretaceous Rept. N. A. 25, tab. 00. 


This species has hitherto been known from vertebre only. In connection with vertebre of this species, I pro- 
cured a long bone which has a near resemblance to the femur of Plesiosaurus. It indicates a paddle for motion in the 
water, as has already been mentioned. | 

The distal breadth is equal to 1% the length. It is distal compressed, but thick and with rounded margins. 
The proximal portion is slightly reverted to the condyle, and compressed nearly at right angles to the distal extremity. 
The condyle is flattened convex and oval in circumference. The tibial and fibular articular faces form a strong angle 


with each other, and are pitted rugose for the cartilaginous articulation. 


In. Lin. 
Distal breadth, 4, 9. 
Breadth at neck, 2. 8.5 
Diagonal across condyle, 3. 
Length, 9 fale 


It is seen, therefore, that this bone is remarkably robust, much more so than in the Plesiosauri of adult age. 
That the individual to which it pertained is not mature, appears from the dorsals accompanying, in which the neural 
arch is not fully coéssified to the centrum. We can regard the species as a robust and powerful animal, in which bulk 


is more prominent than length. 


In. Lin. 
Anterior dorsal, length centrum, 2. 5.1 
Width do., 3. ie 
Depth do., 2. 10. 
Length articulation for neurapophysis, i 16K 
Width do. do., aly ile 


The centrum is much constricted medially and the diapophyses are given off from the neurapophyses, the lower 
margin corresponding with that of the bottom of the neural canal. This specimen is from Barnesboro, and was 


submitted to me by Prof. Cook, State Geologist. 
Locality: the Cretaceous Green Sand of New Jersey; upper bed. 


CIMOLIASAURUS GRANDIS. 


Brimosaurus grandis, Leidy, Proceed. Ac. Nat. Sci., 1854, 72; tab. I., IT. 


From Cretaceous of Clark County, Arkansas (near Greenville). 

I have not seen any part of this, the largest species. It is, from Leidy’s figures and description, distinguished 
by the relatively greater width and height of its vertebrae, and has been therefore a shorter and more massive animal 
than its congeners. As nothing beyond Leidy’s description is known of it, I append the latter. 

It was represented by vertebr from near Greenville, Clark County, Arkansas. They had been kindly loaned by 
W. T. Roberts, an agent of the Arkansas Mining Company, who had discovered them with numerous others. Dr. 
L. stated that, in his visit to St. Louis, Mr. Alb. Koch, the industrious collector of fossil remains, had exhibited to 
him a collection of bones from the same State, and apparently of the same animal, which he was on the eve of 
sending to Berlin. The specimens are remarkable for the robust transverse processess, which project laterally 
from the lower part of the body, and terminate in a large facet for the articulation of a rib. The bodies are 
cylindroid, and are terminated by slightly concave or nearly flat articular surfaces. The sides of the body are moder- 
ately concave, and have an acute margin at the articular surfaces. On each side of a median prominence of the under 
side of the body a large vascular foramen exists. These vertebra resemble those of Cimoliasaurus magnus from the 
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green sand of New Jersey, described previously in the Proceedings of the Academy of Natural Sciences, but in that 
the large transverse process is cylindrical, while it is compressed cylindroid in the Ark. saurian, and probably the 
latter belongs to a distinct genus, for which the name Brimosaurus is proposed. The bones are imbedded in a hard 
limestone with mollusca, and they probably belong to the cretaceous or to the eocene period. One of the most perfect 


of the vertebre presents the following measurements: 


Inches. 
Length of the body, 33 
Depth articular surfaces, 5 
Breadth do. done < 6 
Length of the neural arch, 3 


Dr. Leidy proposes to consider this species as the type of a genus distinct from the present, because its diapophyses 
are compressed in section, while those of Cimoliasaurus are cylindroid. I think this difference depends on the posi- 
tion in the vertebral column. These processes descend on the anterior part of the column and become more flattened, 
until they resemble diapophyses of ordinary cervicals. This vertebra therefore was an anterior dorsal. 


ELASMOSAURUS, Cope. 


Leconte’s notes on Geology of the route of the Union Pacific Railroad, 1868, p. 68. Cope, Proceed. Acad. Nat. 
Sciences, 1868, p. 92. 

This genus has been more completely preserved to us than any other American repre- 
sentative of the order, and hence may be accepted as most clearly expressive of its char- 
acters. In the interpretation of these, however, considerable ca, has been experi- 
enced, as the structure form appears, at first sight, to reverse to a remarkable deere 
the usual proportions of known reptiles. 

The determination of the anterior extremity of the vertebral column has been rendered 
certain by the fortunate completeness of the cervical series, as the extraordinary length 
of the latter, equalling three times that of the body, renders the most careful scrutiny 
necessary. 

The neural arches are every where continuous with the centra, without sign of suture, 
and are externally plane. The neural canal is exceedingly small for the size of the 
vertebra, especially on the lumbars and caudals. 

The dorsal vertebre are remarkable from the fact that the diapophyses disappear on 
the anterior part of the series, and gradually diminish in length from behind forwards to 
the point of disappearance. On the median and posterior parts of the series they are 
very elongate, and rise for a short distance from the basis of the neural arch. Ante- 
riorly, they descend and shorten, and finally remain only as the slightly elevated borders 
of rib-pits. ‘Throughout the whole of the anterior portion of the column to the cervicals, we. 


the neural spines are of great elevation, and of such antero-posterior extent as to be 
nearly Enos 
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pressed, the centra much longer than deep, and deeper than wide, and with smooth con- 
cave sides, 

The ribs of the anterior cervico-dorsal' region are inserted directly in the vertically 
oval pits of the centrum. Immediately at the point where these cease, thin transverse 
processes appear to arise from the lower edges of the rib pits. They form a continuous 
series with the ribs, and soon rise from the plane of the lower face of the centrum, and 
are directed obliquely downwards. At the end of the cervical series they are directed 
nearly vertically downwards. The number of these vertebra is very great, the anterior 
diminishing to a very small size, the whole measuring a little more than half the total 
length. 

Most of the cervicals possess two venous foramina below; the dorsals two, and most 
of the caudals one. 

The resemblance of the caudals to the usual type of Plesiosaurus, is seen in the fact 
that each bears near its posterior articular aspect, on the inferior face, a pair of articular 
surfaces, for chevron bones. Similar vertebrae had been described by Leidy as the caudals 
of a genus he called Discosaurus; the study of the present genus shows that they are 
really of the candals of the allied genus Cimoliasaurus, 

The ribs are simple headed; the abdominal ribs seen ‘in Plesiosaurus are possibly 
wanting, as none were found by the discoverer of the fossil, after a careful search. 


The end of the muzzle, with symphysis mandibuli, was preserved. This is flat, the 
symphysis rather short, the premaxillary grooved at the intervals between the dental alve- 
oli, The teeth are deeply implanted, with small pulp cavity, are cylindric and furnished 
with nearly straight elongate conic crowns, which are minutely but sharply striate to the 
tip; the ridges, straight, continuous. ‘There are no indications of nostrils, so that these 
were probably posterior and near the orbits, as in Plesiosaurus. 

The pelvic arch is more extended than the scapular, and strongly resembles the pelvic 
arch of other Plesiosauride. The scapular arch is peculiar; the claviculi are broad flat 
bones resembling the pubes of certain tortoises, while the coracoids are much like the 
coracoids of Plesiosaurus. 

The scapular arch is remarkable for the resemblance of coracoids to those of Plesio- 
saurus. ‘The clavicles have a greater transverse extent than the former, and have a very 
extensive line of union medially, and a narrow posterior prolongation which meets a simi- 
lar anterior one of the coracoids, separating the intervening foramina. ‘They appear to 
form about one third of the walls of the glenoid cavity, and have a constricted base as in 
some Plesiosauria, applied to the extremity of the coracoid. The form of the glenoid 
cavity cannot be readily ascertained from the absence of the scapula. What we have of 
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it would suggest the existence of a fore limb, of comparatively little power, though no 
remains of such have been found. The acetabulum is smaller than the glenoid cavity ; 
this point, with the obvious source of propulsive power in the tail, renders it probable that 
the posterior limbs were the weaker of the two, if any existed. But there is no trace of 
sacrum nor of any modified diapophyses for support of an ilium, 

The ischia are flat, subtriangular bones with a long median line of junction, and 
communicating anteriorly with the posterior prolongation of the pubic plate. Their 
postero-exterior margins project well backwards. The pubes are broad plates, whose 
anterior margins diverge from each other. They are broader than the ischia, and form a 
broad shallow basin for the support of the viscera. The suture defining these elements 
is obliterated ; they are continuous, and form a weak inferior keel on the median line. 
A simple curved ilium has been preserved, for which there appears to be a smooth articu- 
lar surface on the pubis to which it was attached, 

The acetabular portions of these elements are flattened and furnished with convex 
articular surfaces. The supposed ilia are short curved bones, resembling that of Plesio- 
saurus latispinus Ow., or of some of the other species of that family. The shank is flattened 
cylindric, the distal extremity, dilated rounded and flattened. The proximal extremity 
sub-truncate, or truncate in two or three unequal planes, and with a median pit. It fits 
well when applied to a concavity on the articular surface of the pubis. The vertebre 
above the pelvic arch were furnished with elongate, sub-cylindric diapophyses. 

The question as to the presence of posterior limbs remains unsolved. Dr. ‘Turner 
having made a second careful search, and renewed excavations at the original locality, 
failed to find any bones which can be assigned to humerus, ulna, radius, carpus or phalanges, 
or similar elements of the hind limbs. This is the more remarkable, as the pelvic and 
scapular arches were further completed, and an additional number of ribs obtained. The 
inferior and lateral regions of the trunk, being then so abundantly discovered, what are 
we to think of the entire absence of the usually numerous elements of extremities? The 
glenoid cavity is a rather angular cavity, and both were filled with solid argillaceous 
matrix. The acetabula are not cup-like, but merely exposures of the marrow, plane ex- 
tremities of the pubes and ischia; they were covered with thin layers of gypsum; the 
pieces of the ilia were found imbedded in the mass of matrix which occupied the pel- 
vic arch, : 


i : ee 
The allied genus Cimoliasaurus Leidy possesses a femur, as described under head ye 


that genus; it is of shorter and thicker form than in most Plesiosauri. | fs 
es skeleton so ery complete would a no violent pe gece of the carcass ; 


Pie 
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This genus is well distinguished from Plesiosaurus by the peculiarity of the scapular 
arch. ‘The mesosternum appears to be codssified with the claviculi, and the three ele- 
ments form a broad breast-plate. If the claviculus was ever united with the scapula as in 
Plesiosaurus, no evidence of it can be seen in the specimen. Both the clavicular and me- 
sosternal elements are broader and more extended anteriorly. 

The American genera of Elasmosauridze may be compared as follows : 


Posterior cervical vertebra without diapophyses: cervicals longer, compressed, neck 


very elongate. 
; ELASMOSAURUS. 


Posterior cervical vertebree with diapophyses: cervicals quadrate, shorter, depressed, 


rapidly diminishing in size, hence*the neck shorter. 
CIMOLIASAURUS. 


Prof. Owen figures and describes (Reptiles of the Cretaceous, Palaeontogr. Soc.) a 
vertebra which very closely resembles the cervical of Elasmosaurus. He considers it to 
_ be the cervical of a peculiar Plesiosaurus, which he calls P. constrictus, remarking, at 
the same time, its remarkably inferior pleurapophyses. ‘This I believe to be a species of 
Elasmosaurus or an ally, and to be called for the present Elasmosaurus constrictus. 


ELASMOSAURUS PLATYURUS, Cope. 


Leconte’s Notes loc. cit. Proceed. Acad Nat. Sci., 1868, 1. c..92. 
Discosaurus carinatus, Cope. Leconte’s Notes, 1. ¢. 


This, after Mosasaurus the most elongate of the sea saurians yet discovered, is represented by a more than 
usually complete skeleton in the Museum of the Academy of Natural Sciences in this city. It was found by Dr. 
Theophilus H. Turner, the physician of the garrison at Fort Wallace, a point situated 300 miles westward from 
Leavenworth on the Missouri river, and some distance north from the Smoky Hill Fork of the Platte river. Portions 
of two vertebre presented by him to Dr. Leconte when on his geological tour in the interest of the U. 8. Pacific 
Railroad Company, were brought by the latter gentleman to the Academy, and indicated to the writer the existence 
of an unknown Plesiosauroid reptile. Subsequent correspondence with Dr. Turner resulted in his employing a 
number of men, who engaged in excavations, and succeeded in obtaining a large part of the monster. Its vertebra 
were found to be almost continuous, except a vacancy of some four feet in the interior dorsal region. They formed 
a curved line, a considerable part of whose convexity was visible on the side of a bluff of clay shale rock, with seams 
and crystals of gypsum. The bones were all coated with a thin layer of gypsum, and in some places their dense layer 
had been destroyed by conversion into sulphate of lime. 

The scapular arch was found in large part adhering to the bodies and neural spines of a series of the anterior dor- 
sal vertebrae, and was detached from it at the Academy. The pelvic arch had been slightly crushed, and the lumbo- 
sacral vertebra forced into contact with the ischia, where they remain. A broken extremity of the supposed ilium 
was forced into the matrix which supports the ischia. Many of the dorsal and caudal vertebra were sent, and remain 
in continuous masses, so that the succession is readily traced, and the true relations of the extremities preserved. 

In removing the matrix from beneath the vertebra, scales and teeth of some six species of Physoclyst and 
Physostomous fishes were found, including an Enchodus and a Sphyraena, the latter indicating a new species, which 
I have called S. carinata. These animals had doubtless been the food of the Elasmosaurus. 
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The end of the muzzle was broken from a part or the whole of the cranium, which has not been rediscovered, 
though Dr. Turner has made careful search. It was found in front of the vertebra here regarded as cervical, at some 


distance from them. 


The whole skeleton has been under considerable pressure, so that most of the ribs have been pressed flat on the 
vertebree; the long parapophyses of the cervicals have most of them been fractured at their bases and compressed, 
those of opposite sides thus approaching more nearly in the form of chevron bones than they otherwise would have 
done. The proximal cervicals are obliquely flattened by the pressure; the other cervicals have the bodies naturally 
flat, with the articular surfaces much dess so than the median portion. Some of the caudals are obliquely distorted. 


Description— Vertebre.—The neck may be safely assumed as a point of departure, as it consists of above sixty 
mostly continuous vertebra, which graduate to an atlas of very slender proportions. Most of them preserve more or 
less developed parapophyses. At the posterior extremity of this series, sixteen are perfectly continuous, and in this 
portion a great gradation in form is apparent. The anterior are narrow, compressed, and similar to the more distal 
cervicals in the elevated position of the lateral angle; the anterior are subquadrate, thick, and with lower lateral rib, 
and stronger ? pleurapophysis. In these respects the latter resemble the dorsals which follow, towards what I believe 
to be the tail. Four anterior dorsals are in one mass (figured in plate 8); in this series the lateral angle first approach- 
ing, is finally lost in the margin of the rib-pit, the posterior thus resembling other dorsals. There can be so far little 
doubt that the anterior and posterior extremities of the masses are correctly interpreted. 


In a series of four anterior dorsals, which like the preceding, are in their original continuous mass, those of one 
_ extremity have centra rounded in section, with inferior rib-pits; those of the other have quadrate centra and elevated 
diapophyses; the former have the character of the first dorsals, the latter of the median dorsals. The posterior dor- 
sals and anterior caudals form in like manner a continuous series of eleven vertebra, fractured in four places. In 
them the diapophyses steadily descend, reaching the inferior plane in the last, thus with the reduction of the venous. 
foramina to one, at the seventh, indicating the point of transition from dorsal to caudal series. The zygapophyses 
preserve the usual arrangement, but are much compressed, so that the posterior or down-looking, are confluent, and 
searcely separated by an emargination. 


The neural spines at their bases have a slight posterior obliquity, and the superior portion leans strongly in the _ 
anterior direction. The inferior limbs of the cervical pleurapophyses appear to be entirely wanting. The articular 
faces for the chevron bones are seen at the extremity of the inferior rib of the caudal. 


Of the cervicals there are both axis and atlas. Of the caudals, probably the distal half, at least, is lost. A single » 
vertebra near the middle does not relate to either-of those anterior or posterior to it. . There are, therefore, at least 
four lost from that region also. pee 


There is a considerable interruption immediately anterior to the last dorsal vertebra. Three large vertebrae, with Pat 
long diapophyses, belonging here, were imbedded in the hard matrix which protected the pelvic arch. “These 
are far from relating immediately to the vertebra preserved before and behind them. I estimate the number missing — 
as follows: Seven of the fourteen dorsals preserved have more or less elongate diapophyses. In the Plesiosaurh. 
vertebre of this character, are much more numerous; in P. homalospondylus Owen gives seventeen. If we add : 
ten to the series in the present species it will give the abdominal space between the adjacent margins of the o. o. - pubis 
and coracoidea an extent equal to the length of the pelvic arch. This is relatively shorter than in the Plesios 
Dr. Turner found that a space of “three or four’’ feet intervened between the two portions of the skeleton, witths 
otherwise continuous. I think ten an average number to represent safely the missing dorsals. 


From the cervical proximal regions probably three vertebre are missing from two interruptions. The rer 
of the cervical series exhibits three interruptions. Most of the proximals have been broken medially, leaving 
ticulations solid, an advantage in determining their continuity. Three rorehre and one-half are hess ounc 
missing in this region. 7 Pi 


iyie le 


The whole number of vertebrae aig and ast with the Telative lengths | of each, may} be ae 


. 


AND AVES OF NORTH AMERICA, 49 


Present. Lost. Total 
No. | Length In. | No. | Length In. | lengths. 

Cranium, | 24 24 
Cervicals, 683 257.5 34 22.3 279.8 
Dorso-lumbars, 14 55.10 10 37.6 93.4 
Caudals, 21 60.4 30 60. 120.4 
Total, 1033 434 517.6 


This gives the total length to the animal of forty-three feet, two inches, which, increased by the amount taken 
up by intervertebral cartilages, will give roundly about forty-five feet. Of this, twenty-two feet must be reckoned to 
the neck. 

; Measurements. ; 

The cervical vertebre from the sixty-sixth to the thirty-ninth are all longer than the dorsals; they commence four 
inches in length, increase to five, and diminish to four again. 


In. Lin. 

Length of sixty-third cervical, 4 9.2 
Depth articular face of the centrum, 3 8. 

Width vs $e sis 3 10.2. 
Total elevation ninth do., 2 9. 

Length ninth caudal, 1 7.5 
Transverse diameter articular face, 1 6. 
Vertical o articular face do., 1 27. 

Length head of rib, il 9.7 
Width) oa: 1 3. 

of shaft 1 10.5 


Many of the ribs preserved have been pressed upon the vertebre and crushed. 
The first dorsal is that vertebra which first presents a distinct articulation for a rib. The diapophyses are never 


much elevated above the centrum and are longest on the thirteenth (inserting seven supposed to be lost). Their form 
is stout and much depressed, and distally expanded. They diminish gradually, and on the third are represented by a 
longitudinal, slightly concave articular surface, somewhat similar to those of the caudals. This surface is bounded 
above and below by a longitudinal, angulation; the superior is first distinct on the first, and bounds the articular sur- 
face last on the third. They give the transverse section of the posterior cervicals a pentagonal form; that of the an- 
terior dorsals is nearly circular. The latter are strongly constricted medially, and the articular faces are slightly con- 
caye. The external surface near the included angle is coarsely ridged, in conformity with coarse cellular texture of 
the spongy bone. The venous foramina gradually become more widely separated, approaching each other again on 
the posterior cervicals. On the dorsals they occupy the bottom of a more or less pronounced concavity. These con- 
cavities, on the posterior dorsals, are bounded externally by a strong obtuse longitudinal angulation, giving a quad- 
rate outline to the section of the centrum in this part of the series. 

The posterior cervicals are not readily distinguished from the anterior dorsals. In the latter the ribs appear to be 
present, of reduced length, judging from the smaller size of the remaining heads. The articular pits continue to de- 
scend till their lower marginal ridge is the inferior lateral angle of the vertebra. Onsuch vertebre the inferior surface 
is flat. The neural spines on dorsals and posterior cervicals are of great height as well as antero-posterior width, and 
they allow a very narrow interval between them. 


In. Lin. 
Antero-posterior diameter ?12th dorsal, 3 7:9 
Transverse diameter articular surface, 4 10. 
Vertical do. do., 4 2:5 
Neural canal and spine (latter broken), 5 3.5 
Length diapophysis 12th dorsal, 4 
Width diapophysis at middle, 1 10. 
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In Lin. 
Antero-posterior diam. ? 11th dorsal, 3 4.5 
Transverse posterior of articular face, 5 3. 
Vertical do. do. do., 3 10. 
Transverse posterior of neural canal, 10.2 
Transverse posterior of articular face, 3d dorsal, 5 2.5 
Elevation centrum, arch and spine, 2d dorsal, 11 9 
Elevation upper edge zygantrum 2d dorsal, 6 
Length zygantrum, upper edge, do., if 10.2 
Length centrum, last cervical, 4 
Width centrum articular face cervical, 5 3. 
Elevation neural arch and spine cervical, 7 9. 
Antero-posterior width neural spine of cervical at zygapophysis, 3 7. 


The cervical vertebra are assumed to commence where the rib pits cease, and the continuous lateral processes 
commence. ‘This point is ascertained with difficulty on the specimen. It is, however, perhaps the same point where 
the longitudinal lateral ridge leaves the upper margin of the rib pit ; and it was to the series of vertebre which pass 
this point, the scapular bones,—the clavicle and coracoid were found attached. On the anterior dorsals the inferior 
margin of the rib pit is most prominent, and is finally produced in a flat thin process which is directed obliquely 
downwards. Both these and the posterior ribs are crushed on the centra and project obliquely below them; their mode 
of attachment is thus rendered rather obscure. <A similar structure exists in the posterior cervicals of Cimoliasaurus, 
while on the anterior dorsals or where the rib-origins are on the lower plane, short thick diapophyses support the ribs. 
The proximal cervicals are remarkable for their compressed and elongate form. They are for a considerable distance 
longer than any dorsals. The lateral longitudinal ridge rises successively nearer to the neural arch and disappears. 
The articular surfaces are vertically oval, flattened above and below. The inferior faces are slightly grooved in line 
with the venous foramina. These vertebre diminish in length, and after the posterior third of the series, materially 
in depth. They diminish to terminal ones of very small size. In most the decurved ? pleurapophyses are broken near 
the base, but the basal portion of various lengths generally adheres. They are as wide as a rib; and scarcely half as 
thick. On some of the most anterior vertebra, they are quite short and broad antero-posteriorly. They have much 
greater antero-posterior extent on the terminal than the proximal cervical centra, having a base five-sixths the length 
of the latter. “The zygapophyses have relatively a larger size on these than any other vertebre. In such the centrum 
is less compressed, though with concave sides, and with a section rather quadrate. 

The caudal vertebra have slightly concave articular surfaces, which are not bounded by groove or ridge. The 
neural arches have flat sides, and there is no longitudinal ridge above the diapophyses. The neural spines are 
elevated, the margins of those of the adjacent vertebre close together. The diapophysis is very short and wide, 
terminating in a large oval concavity for the pleurapophyses. Each limb of the chevron bone is attached to an 
articular surface on the lower posterior face of the vertebra, at the extremity of a strong inferior ridge. These inferior 
ridges are rather close together, and distinguish the vertebrae from those of Cimoliasaurus magnus, where they are — 
wanting. They are absent on the anterior seven of the caudal series. The diapophysis is nearer the anterior than the 
posterior face of the vertebra. The venous foramen is single and median, on all but the last six cervicals. 


In. Lin. 

Antero-posterior diameter of fourth caudal, 2 4 : 
Transverse do., 3 10.5 
Total elevation, Bi = 
Vertical diameter centrum, 3 1.5 
Anterior-posterior diam. diapophysial pit, 1 9.2 “ae - 

do. do. third cervical, 2 %, 
Transverse do. do., 2 ide ‘a 


Heads of fourteen ribs are preserved, and a great number of shafts. The heads are simple, with elongate ae > 
articular face. They are oblique in the narrow direction, and frequently in their length also ; the a ae 
somewhat everted. The extremities of the diapophyses of the larger dorsal vertebr are transverse, some flatten 


— 
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the others more oval, the more anterior are sub-triangular, and the rib pits on the first dorsals are sub-round or 
vertically oval. Thus the heads of the ribs also vary. The shafts are all flat, probably more so from pressure. They 
are frequently curved in the direction of the compression, which suggests a vertical head. They however are probably 
more or less distorted, and the plane of compression changed. No well defined distal extremity of a rib can be made 
out, nor have anything like abdominal ribs been preserved. 


The scapular arch is remarkable for its large clavicles (or procoracoids). As preserved, the latter are quite con- 
vex downwards both antero-posteriorly and transversely, while the coracoids are equally concave in both directions. 
t Fig. th 


xm. 


. 


Scapular Arch. 
len, 


s have a remarkable external flat projection, which is separated from the glenoid cavity by a deep sinus. 
ty is bounded by an elevated ridge, which sends a branch along the claviculo-coracoid suture to the 
is foramen is relatively of small size, and is a longitudinal oval; the two are separated by | 
qua 1 y of proc sses of clavicle and coracoid. The coracoids are very thin except in a transverse 
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portion, which extends across behind the precoracoid foramina; a strong elevated rib extends across the posterior face 
at this point. The outer margin of the coracoid is thickened, rounded and slightly concave. 


In. Lin. 

Greatest antero-posterior length scapular arch, 33 6. 

sf ss ‘¢  clayicle, 14 9 

a 6 **  glenoid cavity, 6 9. 

e Se . ‘*  precoracoid foramen, 7 3. 
Transverse extent of claviculi, 27 

gs oe coracoidea, 16 
From acetabulum to foramen, i 6. 


The form of the posterior margin of the coracoidea is unknown, and they are much broken on the inner margin. 


They may have been considerably longer than in the accompanying cut. 


The greater part of the pelvic arch appears to be preserved. From the obliquity of the median suture and 
from the form of the pubes as they are preserved on a large nodule of indurated clay, it is evident that they have 
formed a boat-shaped support to the abdominal viscera, with an obtuse keel on the median line below. The following 
diagram will explain the relation of its parts. 


In. Tin. 
Greatest antero-posterior length, 25 
s oe 2 pubis, 13 6. 
Antero-posterior median length to notch of ischia, 7 
Length coracoids behind notch, 4 6. 
Greatest width pubes, 27 6. 
ee *¢  ischia, 21 


The anterior and lateral portions of the pubes are very thin, as are also the median posterior portions of the 
ischiadie plates. The pubic bones are thickest on the posterior margin; they present a downward projecting median 
convexity near the anterior end. Depth of the articular face, 2 in., 8 lin. 


The superior surface of this arch was brought to light by the exertions of my friends, B. Waterhouse Hawkins and 
Wm. M. Gabb, who removed a large mass of matrix which fortunately accompanied and protected it. This presents 
a transverse thickening extending across it, and continuous with the posterior margin of the clavicles. A median 
longitudinal thickening extends from this to the anterior emargination, embracing in its angle with the transverse, 
a shallow concavity. The posterior projection which is continuous with the median part of the ischia, is strongly de- 
flexed behind the transverse rib, and is continuous with the basin-like concavity formed by the united pubes. The 


glenoid surface of the pubes is a sigmoid, while that of the ischia is regularly convex. The articulation of the ilium 
has been exclusively with the former. 


Of the pleurapophysial portion of the two arches nothing appears to be preserved except two lateral symmetrical 
long bones. One was found imbedded in the mass carrying the pelvic arch, and they articulate well with the pubes; 
but the articular extremity is too short to articulate with ischia at the same time. Though they resemble the inferior 
view of the procoracoids, they represent the ilia of Plesiosaurus. The head is subdiscoid, rather flat, slightly pro- 
jecting excentrically with a ligamentous pit. The articular surface is very oblique to the axis of the shaft, and is 
separated from the surface by a marked angle all around. Nothing like a trochanteric ridge is apparent in this bone. 


In. Lin. 
9 
3 


Length in middle of curve, 
Diameter at head, 


uc distally on curve, 


“ce ee 


PrP ornw © 


straight, 
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Pelvyie Arch. 


The shaft is flattened cylindric; much flattened nearest the proximal extremity. The latter is very oblique to 
the shaft and slightly convex near the proximal margin. * 

The end of the muzzle preserved, includes also the symphysis and parts of the rami of the mandible. The parts 
have been crushed together, and the ends of the teeth broken off. The alveoli of the two jaws incline at a narrow 
angle to each other, hence the teeth which alternate, cross each other near the middles of the crowns. The parts 
preserved appear to belong to the premaxillary bone, though no suture can be found, and the bony walls are so thin 
as to render their obliteration a probability. There is a keeled ridge along the middle line above, which is not 
continued to the margin of the bone. The form of the muzzle is narrow, the sides subparallel near the tip, which is 
elongate rounded. The mandibular symphysis, however, is not very elongate, as the rami are given off at three inches 
from the tip. The latter appear to have been quite slender from various small sections or pieces sent with the muzzle, 
The premaxillary border of 4 in. 7 lin. exhibits eight teeth, or their alveoli, of which the median two are close 
together, and not separated by any mandibulars. The sections of the teeth are round or oval, and their sizes are 
irregular probably on account of differing age, and degree of protrusion: the diameters at alveolar margin vary from 
6 lines to 3. Their form is slender conic, or with the root slender fusiform, and the pulp cavity is small and median, 
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sometimes cylindric, and somtimes narrowed. The surface from a short distance above the alveolar margins to the 
tip, is marked with acute thread-like ridges,.which are sometimes interrupted, and some- 


times furnished with short branchlets. They are more or less undulate, and do not unite, Fig. 11. 


ee 


but simply cease as the tip of the tooth is approached. The latter is smooth without lateral 
cutting edges. The width of the mandible at the commencement of the rami is 3 in, .05 
lin.; of the muzzle of the seventh tooth 3 in. 7.5 lin.; at the third tooth 2 im. 4.2 lin. 

General Renarks.—The tail is a powerful swimming organ, more or less compressed in 
life, hence the specific name, which means flat-tailed. 


The danger of injury to which such an excessively elongate neck has been exposed, would 
render the recovery of a perfect specimen like the present, an unusual chance. The neural 
spines of the dorsal region are so elevated and closely placed as to allow of little or no vertical 
motion of the column downwards, while those of the cervical and caudal region being nar- 
rower, the elevation of the head is quite possible, and an upward flexure easy. 

The habit of this species, like that of its nearest known allies, was raptorial, as evinced 


by the numerous canine-like teeth, and the fish remains taken from beneath its vertebrae. 


The general form of this reptile, whether it was furnished with large posterior limbs or 
not, was that of a serpent with a relatively shorter, more robust and more posteriorly placed 
body than is characteristic of true serpents, and with two pairs of limbs or paddles. It pro- 
gressed by the strokes of its paddles, assisted by its powerful and oar-like tail. The body 
was steadied by the elevated keel of the median dorsal line, formed by the broad, high neural 
spines. The snake-like neck was raised high in the air, or depressed at the will of the animal, 
now arched swan-like preparatory to a plunge after a fish, now stretched in repose on the 

“water or deflexed in exploring the depths below. 


Differences from other Sauropterygia.—The only genus with which it is necessary to com- eae 
pare this present one is Cimoliasaurus. The following may be noted as generic distinctions: The i if 
series of cervicals rapidly diminishes in Cimoliasaurus in absolute size and in relative length of the vertebre, 
which are not compressed. In the present genus they maintain a similar length for a considerable distance, 
diminish in length very gradually and are much compressed. The diapophyses of the dorsal vertebra, 
as they descend, in Cimoliasaurus, continue well developed until they attain the inferior planes of the 
centrum, and have there a downward direction. 


In Elasmosaurus they cease while yet on the middle of 
the centrum, and are replaced by pits throughout the remainder of the length. 


The neural canal is everywhere markedly larger in Cimoliasaurus. 


As the characters of lesser significance may be added, that in Cimoliasaurus magnus the dorsals 
with elevated diapophyses are considerably larger in the centra than those in which they “ine situated 
lower down. In E. platyurus these vertebra are of relatively equal length. 


The cervical pleurapophyses.in C. magnus are anteriorly considerably stouter and less flattened: the 
. . 2 
same applies to more anterior vertebra, where they are flatter in both. 


. o . : : . . a 5 . . 
In comparing this species with the Cimoliasaurus grandis, Leidy, from Arkansas, we observe, first, 


the generic character of the strong inferior diapophyses in the latter. That species marks itself also 


as a preéminently short-necked form, as these anterior dorsals are even shorter than in C. magnus, being nearly twice 
A Me i c=) ? 
as wide as long. The depth of the articular faces is also relatively greater than in the E. platyurus . 


_ History.—The determination of the extremities of this species was rendered difficult from the fact th 


ays ess at Leidy in 
his descriptions of Cimoliasaurus, reverses the relations of the vertebra, : 


viewing the cervicals as caudals and lu 
. . 4 a 
bars, and describing the caudals as belonging to another genus. Not suspecting this error, I arranged the skeleton of 


Elasmosaurus with the same relation of extremities, and the more willingly as the distal cervicals present an extrao 
dinary attenuation, even for this type, and also as the discoverer assured me that the fragments of cranium oul 
found at the extremity which is properly the caudal. Viewed in this light many details of the structure were the re- 
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verse of those ordinarily observed among reptiles, whence I was induced to consider it as the type of a peculiar 
group of high rank. This view is, of course, abandoned on a correct interpretation of the extremities. Leidy 
detected the error in this arrangement, and the correction extends to Cimoliasaurus as well. 


ELASMOSAURUS ORIENTALIS, Cope. 


This species is indicated by two vertebre. The first resembles both the twelfth from the first dorsal of the cervi- 
cal series of Cimoliasaurus magnus, or the fifth from behind, of the same of Elasmosaurus. Its large size, lateral 
longitudinal angle and small neural canal refer it with more probability to the latter genus. It appears to belong to 
a species possessing some of the peculiarities of the Cimoliasaurus magnus, having the quadrate form of the median 
cervicals of that animal, and lacking entirely the compression of the centrum and lateral concavity of the E. platyurus. 
The parapophyses are stronger and slightly more descending than in the fifth cervical of the latter, again resembling 
the more posterior vertebra of C. magnus Leidy. The bases of the parapophyses are more elongate than in the cor- 
responding vertebra of C. magnus; the process was directed downwards at an angle of 45°, from the plane of the in- 
ferior aspect. The inferior plane is slightly concave, with two venous foramina, each in a strong groove on each side 
of a narrow median rib. The lateral surface is nearly vertical and slightly concave to the strong longitudinal angle. 
Above the latter the face is oblique concave for a width equal to that below. The articular faces are transverse ovals 
and slightly concave; their margin not prominent, nor ribbed on the lateral faces. 


Lines. Lines. 
Length, 45 | Width canal, fort 
Width, . 52 | Length basis of parapophysis, 25. 
Depth to canal, 36 


If we estimate this vertebra by the position of the lateral ridge to be about the eighth anterior to the last rib- 
bearing, which I call cervicals in this genus, the transverse diameter of this vertebra in C. magnus is 
two-thirds that of a dorsal with diapophyses near the middle of the centrum. Should the proportions haye been 
similar in this species, the diameter of that dorsal would measure 6} inches, indicative of the largest of American 
saurians. As, however, inthe genus Elasmosaurus the disproportion between the sizes of the caudals and the dorsals 
is less than its ally, the latter have probably presented a diameter more like the same in E. platyurus. 


A second vertebra from near the same part of the column of a much larger individual was obtained by Dr. Samuel 
Lockwood, superintendent of schools of Monmouth County, N. J., from Wm. Conovers’ pit in the lower bed, near 
Marlboro, in that county. The diapophyses are directed downwards at an angle of 45°, The margins of the articular 
faces are not everted, while the inferior presents an open emargination medially. The two inferior foramina are very 
large. The measurements are as follows: 


In. Lin. 
Width of articular surface, 5 9 
Depth do. do., 4 3 
Length centrum, ¥ 4 6 


The name is not given under any supposition of restricted habitat, which may have been similar to that of the 
E. platyurus, but in view of the probability of its greater abundance where its remains have been found than 
elsewhere. 


Our knowledge of this species is unfortunately confined to the two vertebre above described. The first is 
from the lower cretaceous greensand bed, from near Swedesboro, Gloucester County, New Jersey. It was found in a 
tailor’s shop used as a block to secure a door. 
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Incertae sedis. 
PIRATOSAURUS, Leidy. 
PIRATOSAURUS PLICATUS, Leidy. 
Cretaceous Rept. N. Am., 29, 30, Tab. 
Cretaceous of Red River Settlement, Lat. 49 deg., Northern Minnesota. Described from a tooth. 


TEHEIECODONTIA. 
Owen in part. 


In this suborder we have a singularly generalized group, combining characters of 
lizards, crocodiles and Sauropterygians. The neural arch of the vertebrae united by suture 
and the slightly biconcave centrum, resemble the last two, so also the abdominal ribs. 
The limbs are rather crocodilian, the position of the nares, Plesiosaurian. ‘The clavicle is 
lacertian, while the three vertebra of the sacrum and the femur are between these and 
the Dinosauria. 

The most important characters distinguishing these animals from the Sauropterygia 
are the presence of an elongate sacrum and the more ambulatory form of limbs. 

Our knowledge of the order is almost confined to Belodon Meyer, and is derived from 
that author’s descriptions of those large and remarkable reptiles derived from the Keuper 
of Wiirtemburg, the Belodon kapfii Meyer, B. plieningeri Miinst., and B. planirostris 
Meyer. 

The American species of the order are known only from the valuable collections made 
by Wheatley at Phoenixville, Pa., and by Emmons at Deep River, in Chatham county, 
in North Carolina. The former are in my hands for examination and description, and 
will be the subject of an appendix to this work. 


BELODON, Meyer. 


Although this genus does not present the swimming extremities of Plesiosaurus and 
Nothosaurus, its structure in this respect is not much more different from them, than 
that of the marine turtles is from the terrestial families of the same order. The 
structure of the sphenoidal region, the peculiar position of the external nostrils, almost 
above the orbits, with the rhizodont dentition, are points in which they agree, The 
position of the exterior nares cannot be regarded as an ordinal character, since we see 
what remarkable differences of position it exhibits in the existing family Varanide. 
There is is every probability that these animals were aquatic. The posterior position of 
the nostrils, like that in many other marine animals, enabled them to plunge the long 
muzzle beneath the surface of the water or mud without interfering with respiration. 

The dentition of the posterior parts of the mouth has been shown by Von Meyer to 


be quite different from that of the anterior regions; the latter are prehensile, that is 


elongate conic, the former cutting, 7. ¢., flattened, broader and with trenchant edges. 
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On teeth of the latter kind Emmons established his Paiwosaurus carolinensis and P. 
sulcatus ; and Leidy, Compsosaurus priscus and Eurydorus serridens. On teeth of the for- 
mer kind Emmons based his Clepsysaurus pennsylvanicus in part; his Rhytidodon caro- 
linensis and R. sulcatus; Leidy’s Omosaurus perplecus and Lea’s Centemodon sulcatus had 
a similar origin. The names based on the lenticular teeth accompany, as prior to, or 
synonymes of, the latter series. There is much difficulty in collating them, but I may 
follow Emmons at present, in seeing in the two styles of smooth and fluted teeth, those 
representing different species. 

In this way I have attached to the fluted toothed Rhytidodon carolinensis, Emmons, 
the Paleeosaurus sulcatus of the same author. Emmons does not offer any grounds of 
separation for his . sulcatus, nor Lea his Centemodon sulcatus; neither can I find aught 
in Leidy’s Omesaurus perplexus by which it can be separated. Leidy represents it to be 
an “Enaliosaurian,” while Emmons says (North American Geology, 67-79-82), that it is 
the same as his Clepsysaurus and Rhytidodon, citing Leidy as authority for this close ap- 
proximation. If this be the case, the form is a shore-loving Belodont, and not nearly 
related to the marine reptiles included under the old name of Enaliosauria. 

To the smooth toothed type belong posterior teeth named by Emmons, Palwosaurus 
carolinensis, and by Leidy, Compsosaurus priscus and Eurydorus serridens, and anterior 
teeth referred, erroneously in part, as I believe, to Clepsysaurus pennsylvanicus, Lea. The 
first mentioned name cannot be used, as it has been already applied to a member of this 
genus. ‘The third was based on a specimen from a very remote locality, and its proper 
application remains uncertain. The second specific name may be employed in the uncer- 
tainty, though its describer included both fluted and smooth teeth in the same species. 

Specimens in the Academy Mus., from Montgomery Co., N. Ca., consist of vertebra, 
tarsal bones, etc., and parts of cranium with dermal bones of this species. A tooth in 
place in the extremity of the ramus of the mandible, is as smooth as those from more pos- 
terior positions in the jaw, figured by Emmons, N. Am. Geol., p. 69, fig. 42, which in 
some measure supports Emmons’ hypothesis of the uniformity of the characters of the sur- 
face sculpture. The cranial fragments indicate a Belodont, and the vertebra are different 
from those of Clepsysaurus. 

The vertebra, (No. 5) from the coal of Chatham Co., N. Ca., were accompanied by 
teeth of the fluted character, though they were not on the same block. As the former 
indicate a species distinct from that from Montgomery Co., I have regarded them as AE 
bably pertaining to Emmons’ Rhytidodon car olinensis, 

The remains, (No. 6) from Pheenixville, include vertebra, bones of the pelvic arch and 
posterior limb, with dermal bones, but no teeth, They indicate an animal distinct from 


either of the preceding. 
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Emmons describes a species Clepsysaurus leaii, from the coal strata of Dan River, 
from near Leakesville, N. Ca., which appears to be distinct from the Rhytidodon caro- 
linensis. It is represented by a cast of a block of sandstone containing 14 vertebre, etc., 


which indicate a species different from any of those above mentioned. 


Finally, although the Eurydorus serridens, Leidy, from its locality (Pheenixville, 
Pennsylvania), may indicate a fifth species, there is nothing in the type specimen, nor in 
the description, to determinine any reference. It cannot safely be regarded as the same 
as the Belodon here described, from the same locality, since the strata in which the two 
occur, are separated by a vertical thickness of 187 feet of rock. 


Having satisfied myself of the existence of four distinct species of Belodonts in our 
Triassic beds, their generic relations come next in order for consideration. 


In his Manual of Geology, Prof. Emmons figures the cranium of a Reptile (fig. 157, 
page 179), which bears a near resemblance to that of the Belodon pleningeri, Meyer. 
The cast of this cranium in the Museum of the Academy Nat. Sci., confirms the reference 
to this genus, and presents no characters by which it can be distinguished from it. ‘The 
specimens (No. 4) consist in part of the short frontal bones with part of the orbits and 
cranial cavity, and a portion of the ramus of the mandible, of a saurian near the genus 
Belodon, perhaps the same. ‘The ilium figured by Emmons (N. Amer. Geology, p. Te 
fig. 47,) and the femur, (fig. 48), with portions of mandibular ramus (fig. 42), obviously 
indicate Belodonts. 


Of the Pheenixville saurian, portions of the ilium and ischium are preserved, which 


‘indicate that the animal is neither a Dinosaurian nor a Dicynodont, nor yet a Crocodile, 


The portion of ilium answers to that of Belodon, as figured by Meyer and Emmons. 

The Dan River species is referred to the same group without entire certainty. The 
only teeth occurring in the same strata are, according to Emmons, identical with those of 
the smooth toothed Belodont from Deep River. The cervical vertebra are quite similar 
to those of the Deep River species, 

I can as yet find no generic characters by which to distinguish these species from the 
Belodon of Meyer, neither in the cranial, dental, pelvic nor extremital regions. Meyer 
describes and figures numerous teeth, both smooth and sulcate, without distinguishing the 
two forms specifically, though it is certain that three species of the genus came under his 


observation. He figures ilia of two species, one of which cannot be distinguished gener- 
ically from that figured by Emmons (1. c. fig. 47). 


a 


This genus was referred by Owen to the Thecodontia, along with some other little 
known genera. Some of the latter, especially Bathygnathus and Clepsysaurus, are in 
our opinion Dinosaurian, while others, as Belodon, represent a family of the present order. 
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BELODON CAROLINENSIS, Emmons, Cope. 


Proceed. Ac. Nat. Sci., 1866, 249. Rutiodon (Rhytidodon) carolinensis Emmons’ N. Amer. Geology, p. 82. 
Geol. Surv. North Carolina. Palaeosaurus suleatus, Emmons loc. cit. (posterior maxillary teeth), Fig. Emmons 
Manual of Geology, p. 179. Centemodon suleatus, Lea. Proceed Ac. Nat. Sci., Phila, 1856, 78. Cope, 1868, 221. 
?Omosaurus perplexus, Leidy, Proceed. Ac. N. Sci., Phil., 1856, 256. 

This reptile I find on examination of the type specimen to belong here. Teeth of the same are in Wheatley’s 
collection at Phoenixville. I do not consider that any ground of specific distinction between this animal and the @. 
sulcatus has been pointed out, but leave the discussion of the relations of these Triassic forms for a future essay. 

Lea has called my attention to the fact that through some error in reading the scale, the measurements of the 
type tooth published are double the correct ones. The specimen consist of the distal half of a slightly curved conic 
tooth, and does not display any pulp cavity; the allusion to this in the original description having reference to frac- 
ture. The tooth cannot be called sulcate, but is rather weakly ridged or fluted. The original-description may 
therefore be amended to read thus: 

Tooth slightly curved, with low trenchant edges, rounded on the exposed face, openly fluted on the lower 
(median) portion near the fracture, covered with very minute distinct stris from the point to the base, which striz 
cross to the flutings in oblique lines. Length, eight-twentieths of an inch; greatest breadth, two-twentieths; pulp 
cavity minute or none. 

The enamel of the teeth of B. carolinensis is rarely preserved; when this is the case its striw, fluting, etc., are 
as ascribed in C. sulcatus. 

Coal Measures of the Keuper Trias. Chatham Co., N. Carolina. 


BELODON PRISCUS, Leidy. 


Paleosaurus carolinensis, Emmons, Geological Survey N. Ca., 1856, p. 80. N. Amer. Geology, 1857, 86, figs. 57-8 
60. nec Rhytidodon carolinensis supra. ?Compsosaurus priscus, Leidy, Proc. Acad. Nat. Sci., Phila., 1856, 165. 
Clepsysaurus pennsylwanicus, ‘Lea,’? Emmons in parte, Geol. Survey N. Carolina, 1856; North Amer. Geology, 1857, 
pp. 67-71-38; figs. 37 to 50 nec Leaii. 


Represented by numerous specimens from the Triassic of Chatham and Montgomery counties, N. Carolina. Teeth 
not fluted; caudal vertebra: with articular faces broad as long, and centrum little compressed. Size medium. 


BELODON LEAII, Lmmons. 
Olepsisaurus leaii, Emmons, Geol. Survey N. Ca., 1856; N. Amer. Geology, 1857, p. 79, fig. 51, Pl. 8, figs. 1-4. 


Emmons states that this species is smaller than the last, and that the centrum is longer than broad. Cervical 
vertebrz short, compressed, extremities strongly concave. The Trias of Dan River, N. Carolina. 


BELODON LEPTURUS, Cope. 


Spec. nov. 

Represented by wholes or parts of fourteen vertebre; a left femur and fibula; a phalange; imperfect ilium and 
ischium attached; with numerous ribs and dermal bones, from several blocks of bituminous shale from the bone bed in 
the tunnel at Phoenixville, Penna. 

The fragments indicate the largest species of the genus, one of the vertebre with spine, measuring eight inches 
in total elevation. The centra of the dorsals are wider at the articular faces than long; in the other two species the 
length is greater than or equal to the width. The caudal vertebre are much compressed, not subcylindric as in B. 
priscus. The femur restored measures thirteen inches in length. Ischium sending a process forwards bounding the 
acetabulum below in part, largely excavated by the obturator foramen, which is very externally situated. 

The bones were enclosed in five slabs of black, bituminous argillaceous rock of the Pheenixville section, and they 
were taken out from the same immediate proximity by the workmen engaged in the work in the tunnel. One slab 
contained three dorsal and two caudal vertebre with chevron bone. The second, one and part of another dorsal ver- 
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tebre and the head of the femur; the third a nearly perfect vertebra and diapophysis of another, with dermal bones; 
the fourth the greater part of the femur, with fibula and dermal bones; fifth, ribs and dermal bones, with pelvis. 

Seven vertebra present centra, and are more or less nearly perfect. There are probably no cervicals, but there are 
three forms of diapophyses which indicate different positions in the vertebral column. 

That which I suppose to represent the most anterior, has a short, wide diapophysis with tubercular articular sur- 
face, and a short knob with capitular articulation at the base of the anterior aspect of the neurapophysis, with its su- 
perior margin on the plane of the diapophysis. In the next, the diapophysis is short, wide, and closely connected at 
the base with a capitular articular ttiberele, for the rib, the extremity of the diapophysis furnishing the tubercular 
surface. In the first of these the diapophysis is as long as the elevation of the anterior zygapophysis above the cen- 
trum, and the capitular knob measures the middle of the latter space with its superior margin, being in the plane of 
the diapophysis. In three others the elevated position of the capitular articulation is visible. The second form of 
diapophysis is seen in a nearly perfect vertebra in immediate connection with that first described above, but probably 
in abnormal relation. The process is narrower, but flat, and without capitular process at base, nor is there any cap- 
tular articulation on the centrum. Its position is much lower than in those just described, being opposite to the 
middle of the centrum. Its extremities are imperfect, probably broken off. I suspect that their condition is indicated 
by an isolated diapophysis, which is accompanied by tubercular articular face at a distance of 18 lines from its extrem- 
ity, and probably at some distance from its base, which is, however, lost. The third type of diapophysis is seen in two 
examples; one, in normal relation to its centrum, etc. This is quite slender and elongate, compressed at base, and 
cylindric throughout most of the length. On the posterior face of the extremity is a slightly concave articular face; 
the extremity proper appears also to have borne the tubercular face. That these are the combined tubercular and ar- 
ticular facets is rendered altogether probable by their wider separation on the second example of this form. This is 
an isolated diapophysis, of slender cylindric form, which, at a distance of an inch from the extremity dilates into a 
right-angled flat process, whose distal side bears a narrow capitular articular face. The extremity is subcylindrie, 
bearing the tubercular facet. 

This arrangement of the vertebrz is confirmed by the arrangement seen in other species, orien vertebra similar 
to those first described are evidently dorsal. It is probable from the above, that the capitular articulation rises from 
the centrum very soon in this type, as in the Crocodilia, perhaps very few dorsals retaining it on that portion; and 
differing from the Dinosaurian type, where this facet is on the margins of the centra and not eleyated on a pedicel. 
This form differs from the Crocodiles in the narrowing and final cylindric form, as well as descent on the centrum of 
those diapophyses on which the two facets approach and unite. 

One objection to the position assigned to the last form of vertebra, is the fact that the only one with perfect cen- 
trum presents an oblique truncation on the posterioy margin on each side, which looks much like a capitular articular 
face. There is a precisely similar vertebra in the Museum of the Acad. Natl. Sciences, from Chatham Co., N. Ca., 
which is ascribed to the B. carolinensis. Their surface is concave in this specimen, but seems too large for the head 
ofarib. In both, the vertical diameter is one-half the transverse width of the articular face of the centrum. I can- 
not assign the place or use of this facet with certainty, but the following light is thrown upon the point by another 
specimen in the Museum Academy, also from Chatham Co., N. Ca., presented by Prof. Emmons. 

It consists of five consecutive vertebrae on a block of coal slate, of which the anterior two present the capitular 
tubercle elevated to the base of the short flat diapophysis, without being confluent with it in the first, but closely 
united to, and of equal length with the shortened second. On the third, the rib-diapophysis becomes abruptly very 
much wider, and occupies a position a little lower down on the centrum. The diapophysis is preserved on one side of 
the block. It is flat, a little narrowed beyond the middle, then dilated, and with an open emargination opening pos- 
teriorly and outwards, at the distal extremity. With the extremity it bears a narrow articular surface. These I sus- _ 
pect to represent capitular and tubercular articulations. The fourth and fifth vertebra bear each, a greatly dilated 
and thickened diapophysis, which I have little doubt represent the sacral supports of the ilium. Their expanded 
bases are somewhat lower in position than the diapophyses of the vertebra in advance, and they occupy a broad arti- 
cular face of their proper vertebra, and a distinct facet of that preceding, leaving an articular face on its posterior 


margin. I suppose the peculiar vertebra already alluded to in the B. lepturus and specimen from North Caroliny, — 
are, BBereLOrY, the last lumbars. “ r 


— 
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From the above, four points may be derived: 1. That the ribs are continued to the sacrum in this type, a char- 
acter not before pointed out among its representatives in this country or Europe, and one in which it differs from the 
Crocodilia from the Cretaceous to the present period inclusive. 2. That the sacral diapophyses articulate with two 
vertebra instead of one, a point similarly exceptional with the last point. 38d. That in both these points this type 
approaches the Dicynodontia and Dinosauria, ‘as it does in some others. 4th. That the B. lepturus belongs to a dif- 
' ferent species from that from N. Carolina, last described, in having at least three diapophyses with double articulation 
near the extremity instead of one, and to a different genus from the same, because several of these are cylindric in the 
former, and broadly flattened in the latter. 

Which genus is distinct from Belodon is difficult to ascertain. If we suppose B. carolinensis to represent it, as it 
certainly does in cranial characters and other respects, the North Carolina specimen will represent another genus, 
since a sacral vertebra of B. carolinensis presents all the characters of that of B. lepturus. 

The centra of the vertebra are very much compressed, and the articular faces flared out at the margins. The 
faces are wide vertical ovals and distinctly concave. The posterior face of the supposed last dorsal is flattened, and 
presents two slightly swollen triangular planes, each from the facet of the margin. 

The neural spines of the anterior vertebrae are shorter and wider, of the posterior more elevated and narrower. 
The rib supporting the anterior zygapophysis is very prominent in all, as is that defining the margin of the neural 


arch. They include a short vertical concavity between them, giving the vertebrze a marked character. 


ide v sse r an in B. ? priscus, though since they are median ix ries, 
The caudals are very much compressed, more so than in B. ? priscus, though since they are median in the series 


and those of the latter are proximal, there would probably be a greater resemblance between the homologous ones. 


The articular extremities are vertically oval, and but little flared at the margins. 


The neural arch with its apophyses 


is compressed. The diapophyses project just below the base of the arch, and are depressed and stout. 


Measurements. M. 
Vertebra 1st type, 0.18 
Do height neural spine from canal, 0.10 
Do. length diapophysis, 0.026 
Do. ‘¢ centrum, 0.05 
Do. diameter centrum middle, 0.021 
Do. uo cs articular face, 0.055 
Do. K eS vertical, articular face, 0.059 
Total elevation type 2d, 0.1951 
Do. neural spine from canal, - 0.122 
Do. width do., 0.04 
Do. length centrum, 0.05 
Do. diameter (transverse) centrum middle, 0.028 
Gece se & artic. face, 0.054 
Do. HR vertical FS x 0.06 
Do. elevation type 3d, 0.186 
Do. neural spine from canal, 0.11 
Do. length centrum, 0.049 
Do. diam. (transverse) centrum at middle, 0.032 
Dome is* s es artic. face, 0.061 
Do. “ vertical se A: 0.062 
Do. expanse anterior zygapophyses, 0.07 
Do. diameter neural canal, 0.02 
Length diapophysis, 0.082 


The neural canal in the vertebra first described, is narrower and more elevated than in the last dorsal. 

A chevron bone has nearly cylindric limbs and short common junction of the same. Their proximal extremities 
are considerably expanded, but not so as to meet on the median line. They are very oblique backwards and inwards. 
Distal extremity strongly striate. 
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M. M. -- 
Length, 075 Inner, -005 


Proximal expanse, outer measurement, 052 
The portion of the pelvis preserved consists of the proximal halves of left ilium and ischium, the anterior portion 


of the latter beine broken away. This fragment is not Dinosaurian; the longitudinal expansion forbids the reference 
$ g ; 


of the ilium as the ischiopubis of a Dicynodont, and the ischium is too different to be regarded as the scapula ofa . 


Belodont. It presents a broad shallow concavity as acetabulum, which on the inner face is grooved and ridged at the 
inferior margin, as though united to-the ischium by suture. This is well shown in Emmons’ figures of the same bone 
of another species, in North Amer. Geology, Pl. VI. The upper plane of this element is abruptly curved backwards 
and then broken away. The supposed ischium presents a marked acetabular articular face at its posterior connection 
with the ilium. Its posterior margin is much thickened, and becomes decurved towards the symphysis, which is lost. 
It sends a limb anteriorly along the line of union with the ilium, and apparently terminates in a narrow obtuse ex- 
tremity with rugose margins. Its supposed obtruator margin is thickened along this process; the main body of the 
bone is flattened at a strong angle with the posterior margin, and turned away anteriorly like the ilium of a Dicyno- 
dont, and includes an incomplete oval foramen with the acetabular process. The two pelvic elements are crushed 


nearly into one plane. 


M. M. 
Length of fragment, 0.167 Width ischium at foramen, 055 
ss ilium to posterior process, 0715 Thickness ‘ distally, 021 

es iliac suture of ischium, 092 


The mode of attachment of the pubis is not indicated in this specimen, but it was evidently quite different from 
that in the Crocodilia. 

The femur is that of the left side; it is perfect, except that the portion usuatly supporting the third trochanter is 
broken out; say two inches. The head is Crocodilian, ¢. ¢., without neck and compressed in one plane. Its extrem- 
ity is stightly convex inwards, the inner extremity thickened, convex and decuryed; the extero-posterior thinned and 
curved backwards slightly. The margin continued from the latter is therefore thinned, though obtuse edged, and 
encloses a wide shallow groove with the inner, thickened margin. There are no distinct trochanters. The shaft is 
quite slender, obliquely spherical triangular in section, with an inner ridge in front, and outer behind. The medul- 
lary cavity is very small. At the distal third the shaft is flattened antero-posteriovly. The trochlear groove is wide 
and shallow, and the condyles project less posteriorly than is usual; they have, however, been under considerable 
pressure. The inner is wider and shallower, the outer narrower and deeper. Their extremital faces are separated by 
an open notch. _ 

The fibula is a long slender bone, nave a slight sigmoid flexure, and ridges twisted round the flattened shaft. 
The extremities are more flattened, both in the same plane; the proximal is broken away; the distal is obtuse, one end 
terminating in a point; the surface rugose. Its form is Lacertilian. 


* ‘ 
Length femur, restored, 0.34 Diameter condyles, inner, fore and aft, 0.045 
Diameter head, antero-posterior, 0.09 Length fibula, broken, 0.24 
6s «transverse (greatest), 0.044 Diameter perfect extremity, . 0.085 
“shaft at middle, © 0.045 ‘« imperfect — “ 0.042 
66 condyles, transverse, 0.083 me shaft, 0.025 


What is doubtfully referred as a distal phalange, resembles that ascribed to a species of the genus by Meyer, but 
as I cannot find lateral grooves, and the proximal articulations are concealed by matrix, it may not be such. One 


lateral margin is obtuse, the other acute; body thinned out to tip, flat in cross section below, concave in longitudinal, 
as wide distally as proximally. ' 


M. M. 
Length, -035 Depth proximally, 0165 
Width distally, ; 017 


Surface striate-rugose; lines of the upper surface converging toward a median point from the base. 


Several more or less broken, and one complete rid are preserved. The two heads are distinct. The perfect a -_ 


ef 
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is perhaps a posterior dorsal. It is but slightly curved, has a vertically broad oval section proximally, and a depressed 
trigonal one distally; there is little trace of a medullary cavity. 


M. M. 
Length, 0.23 Vertical diameter at distal third, 0.014 
Do. from head to tubercle, 0.93 Transverse do., 0.155. 


I find no abdominal ribs, such as are abundant in the North Carolina specimen described on a preceding page. 

This species has been distinguished from B. priscus by the form of its caudal vertebra. ‘The measurements given 
by Emmons and Leidy, of the other species, differ in the greater elongation of the vertebral centra. The length of 
the latter is in each case greater than the width of the articular face, instead of less. They are also smaller in all 
their dimensions. We shall not go very far wrong in estimating the length of this species on the basis of the gavial 
of the Ganges, as furnished by Cuvier. This would give to the Belodon lepturus a length of about ten feet, and a 
habit stouter than that of the Crocodiles of the present day. 

This species was discovered by Chas. M. Wheatley, proprietor of the lead and zinc mines at Phoenixville, Penna. 
He obtained the remains from the ‘‘ Bone bed’’ of the Trias, where exposed by the Phoenixville Tunnel of the Read- 
ing Railroad. This stratum is, according to Wheatley, 6 ft. 6 in. from the top of the series; 52 ft. 6 in. lower down 


is a stratum rich in plants and Saurian remains, and 95 ft. deeper occur bituminous shales with caprolites and bones. 


CROCODILIA. 


The constitution of the cranium in this order is very characteristic and peculiar. The 
basal cranial bones are forced backwards, so that they occupy a more or less vertical posi- 
tion, and the sphenoid is almost concealed in many. The quadratum is immoveably 
embraced by the exoccipital, prodtic and opisthotic. The pubes do not enter into the 
walls of the acetabulum as in Mammalia and Reptilia, but originate from the inferior 
pelvic arch. They form no common suture, but extend sub-longitudinally, thus differing 
from pubes generally. The latter relation of true pubes occurs among Reptiles only in 
Chelys, Pelomedusa galeata, and Sternotherus, among the Chelonia, and in Pterosauria. 
An anterior process from the ischium occupies the usual position of the origin of the 
pubis, as a support for the latter. 

There are at least two well marked types in the class, defined as follows: 

Vertebre procoelian, 7, e. with anterior cup and posterior ball; the sphenoid bone 


little visible on the base of cranium. ; 
PROCOELI. 


Vertebre concave or nearly plane at both extremities; sphenoid bone with larger and 


more horizontal exposure on base of cranium. 
AMPHICOELI. 


The only genus of Amphicceli known in this country is Hyposaurus; the Procoelian 
genera are the following: 
A The teeth composed of several enclosed cones of dentine. 
a The cervical vertebre with very rudimental or split hypapophyses. 
A large fossa or foramen issuing between the prefrontal and lachrymal bones of the 


face ; muzzle long, slender, teeth equal. 
THORACOSAURUS. 
AMERI. PHILOSO. SOC.—VOL. XIV. 16 
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No facial foramen; muzzle long slender. 
HOLOPS. 


aa The cervical vertebree with long simple zygapophyses. 
Muzzle long narrow, with long symphysis; teeth very unequal. 
THECACHAMPSA. 


~ 


Muzzle broad short, symphysis short. 
PLERODON. 


4A Teeth crowns a single dentinal cone with enamel sheath. 


Cervical hypapophyses rudimental ; muzzle broad. 
BOTTOSAURUS.™ 


Cervical hypapophyses elongate, simple. 

EXISTING CROCODILIA. 

Species of this order have been abundant in North America from the beginning of the 
Cretaceous period to the end of the Miocene. At present they are confined to its extreme 
southern regions. 

The Cretaceous period was more prolific in them than any later one, for then the 
Reptilian type in all its representatives reached its fullest development in the numbers, 
variety and size of its members. Then our sea coasts, estuaries, and fresh waters 
swarmed with them, an indication of the prolific lesser life on which they preyed or 
otherwise vented their powers of destruction. 


THECACHAMPSA, Cope. 


Proceedings Academy Natural Sciences, 1867, p. 148. 


This genus was characterized from a few teeth from the Miocene of Maryland. 
Since then additional material has enabled me to construct its characters more fully. 

Muzzle elongate, slender, as in Gavialis, the symphysis of the mandible elongate ; den- 
tal series interrupted by larger canine-like teeth. Dentine of the crown arranged in 
concentric cones. Enamel thin, with a delicate anterior and posterior cutting ridge near 
the tip of the crown. Cervical hypapophyses elongate, simple. 

The concentric structure of the dentine in this genus is quite the same as in Thora- 
cosaurus. I do not discover in it sections of the teeth of Gavialis, Mecistops and Croco- 
dilus, ‘The cones readily separate and fall out in the fossil specimens, Their existence 
would indicate a periodical cessation of activity in the secretory vessels on the wall of the 
pulp cavity of the teeth, with intervening increase of deposit of dentine. In a shed tooth 
of this genus four such cones may be counted.t 


*Probably the thin crown in this genus is composed of several attenuated cones. 
+A supposed affinity of this genus to Mosasaurus, 


which I inserted in the original description, at the suggestion of 
a friend, I do not now recognize. 
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This genus presents the same peculiarity of dentition as the Plerodon Meyer (Diplocy- 
nodus Pomel) of the European Miocenes. The P. plenidens, and P. ratelii are both of 
the Crocodilian type of cranium, the rami of the mandible with curved extremity and 
short symphysis, while Thecachampsa is a gavial, with very long symphysis and slender 
muzzle. I have seen but one cervical vertebra from American tertiaries, and that is of the 
type of Thoracosaurus ; hence this character cannot be certainly ascribed to Thecachampsa. 

Three species appear to exist in our Miocene beds. The T. sicaria indicates in its 
slender mandible one character of the genus; it shows the surface to have been ridged 
and pitted as in other Crocodilia. The T. antiqua Leidy indicates in its dorsal vertebra, 
a smaller hypapophysis than in the known species of Crocodilus. T. sericodon Cope is 
only known from its teeth. The teeth of the three species may be thus distinguished. It 
must be mentioned that I have but one tooth of T. sicaria, three of T. antiqua and six of 
T. sericodon. In the first the tooth has a lenticular section a short distance below the tip, 
owing to the great development of the lateral cutting ridges, and the compression of the 
crown at their bases. In the other two, these ridges are much less developed; in T. 
antiquus they exist only towards the tip on the inner or concave face of the tooth, while 
in 'T. sericodon they extend more than half the length of the crown towards the base, on 


the inner side. 


- THECACHAMPSA SICARIA, Cope. 


Proceed. Ac. Nat. Sci., Phila., 1869, 8. 

This species is represented by a lumbar vertebra, an imperfect crown of a tooth, and a portion of the under jaw. 
They were submitted to me by Philip T. Tyson, State Geologist of Maryland, who procured them from near the 
mouth of the Patuxent River, along with the remains of Eschrichtius, Physeter, and other Cetacea. 

The portion of mandible indicates an animal of a size considerably exceeding both the Gavial of India and the 
Thoracasaurus of the Cretaceous of this country. It contains all or parts of alveolae of six teeth. Opposite the 
fourth alveolus from the front, the margin diverges slightly from the median line, indicating the position of the 
distal extremity of the splenial bone. The slight degree of this obliquity indicates an extensive contact of these 
elements, and not a symphysis formed merely by union of the dentary elements as in Mecistops and Crocodilus. As 
no curvature appears at the anterior extremity of the fragment, and the alveolae are similar to those succeeding, it 
has evidently not been broken from tke anterior portion of the symphysis. The nutritious canal of the ramus is thus 
nowhere exposed, but is enclosed in the long symphysis. 

The upper face of the ramus is convex, most so anteriorly. Its lateral and inferior face is more convex than in 
other Gavials which I have noticed, especially posteriorly. Its surface is coarsely sulcate, and with numerous small 
foramina. A larger space than elsewhere is seen between the two median alveolw, which is occupied by a deep con- 
cavity for the reception of a large tooth of the maxillary series. This indicates an irregularity in the size of the 
teeth of that series, as in the Crocodiles, and not an equality as in other Gavials. On placing the fragment in position 
the teeth are seen to have diverged at an angle of 45°. 

The specimen had laid sufficiently long in the Miocene ocean bottom to have been fixed upon by barnacles and 
oysters, as a place of abode. That it had not-remained unburied very long is evident from the small size which these 
parasites had attained ; and that it was buried in Miocene deposits and not worn by a more modern sea, is testified 
to by the Miocene shells (Turritella, etc.), whose fragments were removed from its cavities with the sandy clay of its 

| place of burial. The teeth have been broken off in this rough contact with the elements, but I procured a large and 
characteristic portion of the crown of a successional tooth whose apex had attained to the level of the edge of the 
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alveolus, and whose development had occasioned the absorption of half the fang of the functional tooth. On the basis 
of this tooth I am enabled to determine the distinctness of this crocodile from the T. antiqua. The crown, instead of 
being like that species, a cone with a circular section, with a narrow cutting longitudinal ridge rising abruptly from 
the surface on each side, in this tooth has a lenticular section, with the cutting ridges onthe acute opposite angles. 
The external face is strongly convex, though not so much so as in T. antiqua. The edges are crenate, but not so as 
to produce a serration of the margin. Enamel finely obsoletely striate. 

The vertebra preserved is a posterior lumbar. The entire coéssification of the neurapophysis indicates that the 
animal is adult ; their upper portions are lost. The diapophyses have had an oblique basis, rising anteriorly, their 
middle being opposite the plane of the neural canal, the whole length standing on the anterior two-fifths of the length 
of the centrum. The cup is subcircular, wider transversely ; the centrum is depressed ; below broad, with a median 
longitudinal concavity ; sides vertical. As compared with the dorsal vertebre of T. antiqua, the latter are much 
more compressed in the centrum ; and although the posterior lumbars are always more depressed than the dorsals, 
yet the present seems too much so to have pertained to the same species. It differs from those of T. antiqua also, 
in that the floor of the neural canal is entirely plane and smooth ; in the latter it is deeply grooved, in consequence of 


the non-coalescence of the expanded bases of the neurapophyses. 


Ft. In. Lin. 


Length fragment of mandible, 8 4. 
Diameter of alveolus, Bi le 
Axial width from margin alveolus to symphysis above, 1 4 
do. do. do. do. below, 2 8 
Greatest width to median line (behind), 3 3 
Long diameter crown, at middle of length, 8. 
Width muzzle, F ; 2 8 
Estimated length cranium, 69 5 
do. total length, 33 4 
Length lumbar vertebra (centrum), 3 10.5 
Width cup, 2 3.5 
Height cup, 2 0.8 


The above estimate of length is based on the proportions of the Gavialis gangeticus as given by Cuvier. 
THECACHAMPSA ANTIQUA, Leidy sp. 


Crocodilus antiquus, Leidy. L. ec. 1851, 307. Journ. Ac. N. Sci., IL, 135. Tab. ? Thecachampsa contusor, Cope. 
Proc. A. N. Sci., 1867, 143. _ -, 

This species continues as yet to be represented only by the specimens on which it was based, viz., two teeth, two 
vertebrx, an ungueal phalange, anda rib. These indicate a large species ; the vertebra are even larger than that of 
the last, and the teeth will not enter its alveolae. It is probably the largest of the known Crocodiles of this country. 


Fig. 16. I have noticed only two dentinal cones in the two teeth we possess. 
_ The accompanying outlines are those of’ sections of the teeth of the present species, 
U( \ and the T. sicaria C. Fig. A represesents the former and fig. B the latter. 4 
WI . The peculiar form of the tooth on which 7'.contusor was based, is due I find to attrition — 
and partial destruction of the enamel. 
B “Eocene” of Eastern Virginia from the banks of the Potomac. 


Cs 


THECACHAMPSA SERICODON, Cope. 
Proceed. Acad. Nat. Sci., Philad., 1867, p. 143. 


This species was established on fragments of three teeth from the Miocene of Maryland. Four additional and 


much more perfect teeth, with fragments of jaws, from New Jersey, presented by my friend, Dr. H. 0. Wood, Jr., 
elucidate the characters of both species and genus. 
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The most perfect tooth is slender and curved, and bears much resemblance to those of Holops obscurus. 
The section of both root and crown circular, the latter regularly acuminate, and furnished with delicate cutting 
ridges. ‘Terminal half smooth, basal half with a silky striation. Fang as well as crown strongly curved. Cutting 
ridge descending as far-on the posterior, as the anterior aspect of the crown. Ina fractured New Jersey tooth, I 
count three dentinal cones. In one from Maryland, four. The inner cone is weakly fluted in both, but it scarcely 
affects the form of the enamel. 

The typical tooth of this species, as compared with the T. antiqua, is more slender and curved. Ina length of 
crown and fang slightly exceeding the largest of the latter, the diameters are all about one-half the same. Teeth 
from other portions of the jaw are but litle stouter. 


In. Lin. 
Length of tooth from New Jersey, (on curve, ) 3 8. 
Diameter at base crown, 6.6 


Length of Maryland specimen 16.5 lines. Base of crown, 9 lines. 
Miocene of New Jersey and Maryland. 


THECACHAMPSA SQUANKENSIS, Marsh. 
Sillim. Amer. Journ. Sci. Arts, 1869, p. 391. 


The enamel of the crowns of the teeth, is in this species quite rugose. The cutting edges are short, and promi- 
nent ; the general form cylindric and but little curved. 
Miocene of Squankum, Monmouth Co., N. J. Mus. O. C. Marsh. 


THECACHAMPSA FASTIGIATA, Leidy. 


Crocodilus fastiyiatus, Leidy. Proc. A. N. §., Phil., 1851, 327. 
From Eocene of Eastern Virginia. 


BOTTOSAURUS, Agassiz. 


The characters of this genus have never been pointed out to the knowledge of the 
writer. In the general form of the under jaw and teeth it does not seem to differ from 
Alligator. One character which separates it from that genus appears to be similar to 
that which distinguishes 'Thoracosaurus from Gavialis, ¢. ¢., the absence of long simple 
hypapophyses on the cervical vertebrie, and their substitution by low transverse or divided 
elevations. It also appears that the great external foramen which separates the angular, 
dentary and articular bones was closed up. 


BOTTOSAURUS HARLANI, Meyer. 


Crocodilus harlani, Meyer Palacologica, 1832, 108. Crocodilus macrorhynchus, Harlan. Jour. Ac. N. Sci., Phil., 
1824, 15 (name pre-occupied). Bottosaurus harlani, Agassiz. Leidy, Cretaceous Rept. N. Am., 12-14, Tab. 


The teeth of this species are similar to those of Alligator in the short obtuse crowns. The pulp cavity is remark- 
ably large and extends into the crown, leaving the dentine and enamel at the apex little thicker than the sides. 

Besides the remains described by Leidy, portions of a smaller, perhaps younger, individual have been presented to 
the Academy of Natural Sciences by Dr. Ashhurst, from near Birmingham, N. J. They consist of various fragments 
of cranium with dermal plates. A tooth is compressed, but has a short conic acute crown, such as has not before 
been seen in this species. 

The interorbital region is strongly pitted medially, and exhibits on each side a deep, short groove. There are no 


marked crests. 
AMERI. PHILOSO. SOO.—VOL. XIV. 17 


66 THE EXTINCT BATRACHIA, REPTILIA 


The dermal plates are about the size of Holops obscurus, but have smaller pits, wider intervals, and one margin 


without pits, but smooth and thinned out. 


Lines. 

Width ramus where tooth series turns from inner to outer margin, 14.5 
‘¢  interorbital space, 14. 
‘articular facet of mandible, 19. 
25. 


Length dermal bone, ; 
It is difficult to refer vertebre to this species with certainty, as they resemble so closely those of Holops. The 


species is less abundant than those of the latter, and being found with them the vertebra, are easily confused. It is 
not impossible, for instance, that those referred to H. tenebrosus belong to this animal, as teeth of the latter were 
found near the same time and place. There have, however, come under my observation some vertebree different from 
those of any of the Holopes, which correspond in size and rarity with the present crocodile. A description is 
therefore appended. 

First—These are a fourth cervical vertebra, and some long bones, which were presented together to the Burling- 
ton County, N. J., Lyceum, and were procured at Gaskill’s excavations near Birmingham in the same county, 

The vertebra differs much in form from other species here described, and though absolutely larger than those of 
T. neocaesariensis, the neural] arch was not codssified with the body, indicating the immaturity of the individual. 

The body is but slightly concave between the planes of the parapophyses, which are not at all directed down- 
wards ; the latter are very short, and their articular faces are directed posteriorly and outwards anteriorly, the 
posterior portions being connected by a high crescentoid ridge, whose anterior margin approaches within three lines 
of the rim of the articular cup; behind, a weak median keel connects it with the body plane, which is succeeded by 
a prominent tuberosity close to the posterior shoulder. The anterior parapophysial articular surface extends without 
constriction to the rim of the cup. The floor of the posterior half of the neural canal is broken away, revealing a 
wedge-shaped chamber, which extends posteriorly and outwardly nearly to the shoulder. 


: In. Lin. 
Total length, Ze Us 
Length to shoulder, 2 3. 


Width of cup, 
Vertical diameter of cup, 
if He to edge of parapophysis, 
Width between parapophyses near cup, | 
re a 3 at posterior angle, 


Length from post. angle parap. to shoulder, 


rt pt OD * OO ope 
—_ 
- (=) 
co 


or do 


Length from post. angle parap. to cup, 


The radii of the median area of articulation are numerous, (34), fine and equal; the transverse rugae of the 
anterior area are also fine, thirteen in number. 

Portions of femur, tibia, humerus, and ribs were in the same lot with the above described vertebra ; they 
resemble the cervical vertebra in color and in the bright green of the matrix which adheres to them externally, as 
though they had been wet ; their size relates so as to render their appertainance to the same animal probable. They 
indicate an animal of large size. 

The shank of the femur is cylindrical at its middle ; the prominence of the anterior flexure is situated well below 
the head, while the head itself is not as broad as in some species (é. g. Crocodilus biporeatus), An obtuse ridge 
runs from behind forwards and downwards across the outside face of the shaft, transferring the position of the 
steepest face from the back to the front aspect. On the inner face the trochanter is small, and the surface is swollen 
near the upper edge at the flexure. 


Compared with the shank of the femur of Hyposaurus rodgersi, the present is less depressed and lacks a longi- 


tudinal concavity, with obtuse elevated margins, near the superior flexure, which is characteristic of that species. 


For a considerable proximal portion of the femur, the medullary cavity is quite small; at the middle it is much 
larger, and the walls quite thin: measurements are, 


——__ 
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Length of portion of femur, ] 
Largest diameter below head, 

Convex extent of head, 

Circumference of shaft, 

Diameter of tibia two inches below head, 

Length of condyles of humerus, 

Diameter of inner condyle, 


cs region between condyles, 


ce shaft 2.5 inches above condyles, 


a 
_ 
—) 


Greatest diameter of head of rib, 


Second—A fifth cervical, two lumbars and fragments of long bones from Birmingham, N. J. The cervical is con- 
siderably larger than the last, and has the arches codssified ; its total length is 34 lines, and is appropriate to the 
adult condition of this animal. The lumbars indicate further the difference between this species and the Hol. 
obseurus. The cups and shoulder are more expanded latterly than in any species here enumerated, even near the 
sacrum, and the centrum more depressed, and with concave sides. A very obtuse rib extends along the inferior 
face. 


In. 
Total length, 3.85 
Length to shoulder, 2.3 
Width of cup, 1.76 
«¢ shoulder, 1.76 


Both of these specimens represent the Crocodilus basitruncatus of Owen, and should 
their reference to the Bottosaurus by Leidy prove erroneous, will indicate a species under 
that specific name. 


From the Cretaceous greensand of New Jersey. 


HOLOPS, Cope. 


This genus, which appears to differ from Thoracosaurus only in the absence of lach- 
rymal fossae, has probably been represented by several species during the Cretaceous period 
in New Jersey. Vertebre of two species have been described by Leidy as pertaining to 
the genus Crocodilus. All of them differ from the species of the existing six genera of 
Crocodilidz in the absence of elongate hypapophyses on the cervical vertebra, and their 
replacement by bified or simple often transverse tuberosities. As observed by Leidy, the 
T. macrorhynchus from the cretaceous of France presents a similar character. 

The student should also notice that in this genus the axis is the longest vertebra, and 
the third cervical the most constricted. The third cervical vertebra, as well as the axis, is 
also in Alligator mississippiensis and Crocodilus biporcatus slightly more constricted 
than the succeeding vertebra. The cups widen above to the fourth dorsal; from 
this point to the sixth the centra narrow rapidly, presenting more difference than in the 
same distance elsewhere. The eighth begins to widen again, though still narrowed. 
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The lumbars grow widest as respect the centrum, to the sacrum. The two sacral vertebree 
are the broadest and most depressed and their cups and balls are flattened. 

The parapophyses rise from the atlas till they stand truncated above by neurapophysial 
suture on the fifth dorsal. On the sixth dorsal they stand just above the suture, and on 
the seventh on a level with.anterior zygapophysis (H. brevispinis). Among modern Croc- 
odiles, Caimans, and Gavials, Cuvier found hypapophyses on the anterior five or six dorsal 
vertebra ; on the Holopes and Thoracosaurus these processes are visible on the eighth, 
and probably on the ninth in H. brevispinis Cope. 

The teeth in this genus are much curved. They have long conic crowns with minute 
lateral cutting edges and minute strie of the enamel, but no proper ridges as in Hypo- 
saurus. ‘The teeth in T. neocaesariensis are blunter than in the others. In the H. 
eglyptodon, the teeth are coarsely fluted, and the surface everywhere, finely and sharply 
striate. 

As the vertebrae of the species of this genus are very numerous, and the crania are 
usually much mutilated before coming to the hands of students, I give a synopsis of their 
characters, including those of Thoracosaurus and Bottosaurus. 

I. Cervicals with deeply bifid hypapophyses, and transversely oval cup. 

Dorsals with transverse oval cups. 

T. NEOCAESARIENSIS. 

II. Cervicals with short united transverse hypophyses, slightly bifid posteriorly ; 
anterior extremities more or less quadrate. 

Smallest species, vertebrae 16 lines long (without ball) ; cups of all transverse oval. 

H. BREVISPINIS. 


Large; dorsals about third and fifth, with subcordate outline and thin margins; 7. e., 
widened above, narrowed below, wider than deep; cenfra 20-25 lines; cervicals with 


subquadrate cup. 
H. CORDATUS. 


Large, centra 20-25 lines long; dorsals about seventh, etc., much compressed; cups 
deeper than wide, third and fourth regularly round or oval, not cordate, with thick lips; 


cups of cervicals round or transverse oval. 
H. OBSCURUS. 


III. Posterior cervicals with hypapophyses scarcely traceable, and well separated. 
Large species ; dorsals near seventh, with transverse oval cup, with thick margins; 
cups of cervicals subquadrate, bodies little keeled below; centra 20-25 lines long. 


H. TENEBROSUS. 
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IV. Cervicals with a thick obtuse transverse ridge connecting parapophyses in place 
of hypapophyses. 


Large; cup quadrate. BOTTOSAURUS HARLANI. 


HOLOPS BREVISPINIS, Cope. 


Thoracosaurus brevispinis Cope. Proceed. Acad. Nat. Sci. Phila., 1867, p. 39. Geological Survey N. Jersey, 
Appendix C. 

The specimens on which this Species are established are, a cervical vertebra in the Museum of the Academy. of 
Natural Sciences, procured by Timothy A. Conrad at St. George’s, Delaware, and one cervical, six dorsal, four 
lumbar, one sacral and four caudal vertebre from the Greensand of Burlington County, N. J., which have been 
liberally placed at my disposal by the Burlington County Lyceum of Natural and Civil History. The last series 
is from the same individual apparently, and is more complete than that of any other cretaceous Crocodile hitherto 
brought to light. Also on a seventh dorsal, two lumbars and a humerus from the marl excavations of Samuel Engle, 
near Medford, Burlington County, New Jersey. 

The last are from anadult, while the more perfectly preserved is not fully grown, since the neural arches of many 
of the dorsal vertebre have separated ‘at their sutures, yet its approach to maturity is indicated by the persistence of 
this arch of the third cervical, of some dorsals, lumbars and caudals. The species is the smallest of the genus, and 
will furnish reliable date for the estimation of the dimensions of other extinct crocodilia. The vertebre are relatively 
more slender than those of the Alligators, and the general proportions are more probably those of the T. neocae- 
sariensis and of the Gavials. This will give a basis of estimation for the head and tail. 


Inches. 

Length of cervical series, 7.75 

«¢ dorsal ss 15. 

<= lumbarae © 6.25 

«* sacral oS 2.33 
Total body, 31.38 
Caudal series (part estimated), 35. 
Head (estimated), 13. 
Total, 6 ft. 74 inches. 


Cervical vertebra.—Characteristic of the two of these before us, is the deep concavity of the inferior aspect of the 
centrum with only a trace of a keel, and the steep elevation of the same surface to the rim of the articular cup. The 
latter does not form a well defined ridge, but rather a plane, connecting the anterior extremities of the parapophyses, 
which, in the sixth, supports two short accuminate hypapophyses. In both cervicals the parapophyses look outwards 
at right angles to the centrum, but as in existing species, possess shorter articular surfaces on the third, whose 
body is also rather more elongate behind them. In the sixth, which will be typical of the posterior four of the series, 
from the crest of the posterior shoulder to the posterior outline of the parapophysis, is one-half the distance from the 
latter point to the margin of the anterior cup, and somewhat less than the articular face of the parapophysis. The 
posterior shoulder is elevated in both, and the articular globe is contracted and projecting. 

The vertical diameter of the neural canal of the third is four-fifths the same as the anterior cup. The latter is 
small, its vertical diameter being only double the depth of the osseous elevation between the parapophyses. The 
neural spine is little elevated, compressed, its anterior margin subacute, and obliquely turned backwards to a 
posterior apex. 
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Measurements. In. Lin 
Third cervical, total length, 1 5. 
Crest of shoulder to outer angle parapophysis, 6.5 
Last point to plane of cup rim, 6.5 
From middle ball to apex neural spine, 1 de 
Least width of base of centrum, 6.25 
Sixth cervical (larger individual), length, ; 1 7.5 
Vertical diameter between rims of cup, 10.5 


The expanded bases of the neurapophyses leave only the cariniform epapophysis between them. 

Dorsal vertebre.—The first, third and fourth with the parapophysis on the centrum have lost only their neural 
arches. The parapophyses have convex articular surfaces, which have a very posterior direction and are followed by 
a deep depression in the side of the centrum ; in the first they are a little behind the middle of the side of the body. 
The hypapophyses of all are distinguished by their lack of compression and their obtuseness. They are directed 
vertically downwards, the anterior face posteriorly. That of the first is bifid as broad as long, the others simple, 
longer than broad on the third. They are preceded by a depression behind the rim of the cup, and succeeded by 
a second, simple, small hypapophysis near the shoulder, which is finely many-grooved; it exists asa trace on the 
third, which of all the dorsals, may alone be said to present a very obtuse carina below. The surface in the first 
three is striate next the rim of the cup ; on the shoulder on the first two. The sixth dorsal is more compressed and 
smoother : its cup is more produced upwards and outwards, while that of the first is more nearly round, and the 
others are intermediate. 

The articular cups of dorsals near the seventh and eighth are nearly round, slightly deeper than broad. The 
horizontal width of the diapophyses is considerable, and the transverse extent of the articular (inferior) surface of 
the posterior zygapophysis is equal one-half the length of the centrum between shoulder and cup. 

The seventh dorsal of the adult is perhaps twice as large as the above, without being half as large as the same 
in the H. obseurus. Though the centrum is as much compressed as that of the sixth, the cup is still broader than 
deep vertically. The centrum has a lateral longitudinal obtuse ridge. The hypapophysis is remarkably large for the 
position in the vertebral column. It is trigonal in profile with truncate planes before and behind, the anterior 
concave. The costal articular face is half way to the extremity of the diapophysis on its anterior margin. It is 
transverse, not vertical as in the sixth in H. tenebrosus. 

Sacral.—The first exhibits a longitudinal coneavity on the posterior half of the centrum below. 

Caudals.—The body of an anterior caudal is*not compressed, those of three others, but slightly so; the 
cup of the first is round ; those of the others deeper than broad. Three have stout diapophyses; of these the two 
posterior have a concave inferior face separated by a strong angle from the sides, while there is an additional lateral 
angulation on the anterior part of the side of the more anterior. In the two anterior, the neural spine is twice 
constricted from base probably to near apex, leaving an anterior laminiform portion, and a median much stouter. In 
the caudais the suture of the neural arch is much obliterated. 


Measurements of Vertebra. 


Of Adult. ‘ In. Lin. 
Seventh dorsal; total length, 1 8. 
depth articular cup, 10.5 
width, 12. 
longitudinal width neural arch (greatest), t 8. 
e **« diapophysis, ae 
" Of Young. In. Lin. 
Sixth dorsal ; total length, 1 5. 
length to shoulder, 1.5 
depth neural canal to end hypapophysis, 1 1.5 
** articular cup, 9.25 


\ width ve ‘6 ; ‘ ifs 


——__ 


—— 
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Measurements of Vertebre. 


Of Young. In. Lin. 
Eighth? dorsal ; total length, 1 5. 
length to shoulder, 1 als 
longitudinal line between zygapophyses, 1 5.5 
horizontal base of neural spine, : De 
depth of neural canal, ; 4.5 
«c -articular cup, 9.5 
width of se ae 9.5 
neural suture to nearest diapophysis, 3. 
Third ? lumbar; total length, 1 a. 
length to shoulder, 1 iB 
longitud. line between zygapophyses, 1 6. 


pak 


horizontal base of neural spine, 


depth neural canal, 4.75 
‘¢ articular cup, ; 9. 
width * ey i le 
First sacral ; length, uy 2.75 
anterior width centrum, a “75 
posterior ‘ cn 10. 
depth neural canal, ALT5 
‘¢ articulation of diapophysis, Hale 
length es a a: 
width neural arch between diapophyses, 1 2.5 
Anterior caudal; length, 1 5. 
‘¢ to shoulder, 1 1.5 
depth neural canal, 4.5 
‘© articular cup, 8. 
width es os 8.75 
width inferior plane, i 4, 
Distal caudal ; length, 1 5.5 
fr to shoulder, 1 3.25 
depth cup,* 6. 
width ‘ 5. 
3.75 


length base diapophysis, 


None of the vertebre exhibit a constriction of the neural canal by a ridge on each of its sides, as is seen in the H. 
tenebrosus. 

This specimen is named from the short longitudinal and vertical extent of its hypapophyses. 

A right hwmerus accompanying three vertebre of the adult, has the same color and mineralization, and was 
found with them ; it probably belongs to the same animal. Compared with a humerus of H. obscurus of medium 
size, it is three-fifths the length and has more strongly marked articular faces. The head is more transverse, less 
rounded, and more strongly divided into the scapular and coracoid faces. The width of the head is one-fourth the 
length, and reaches the summit of the deltoid crest. This crest is lower down in H. obscurus, the above width only 
reaching its proximal base. The anterior face above the crest is concave in H. brevispinis, nearly flat in H. obscurus. 
There is a moderate internal tuberosity distally, and the condyles are moderately prominent. Coronoid fossa well 


marked. 


* Measurements of the articular cup are always made from middle to middle of the rim. 
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In. Lin. 
Length, 6 8. 
“« to middle of deltoid crest, 1 8.5 
Width of head, 1 ie 
i shank at middle, 8.5 
ty condyles, A 17.5 


A mass of induarted marl, with vivianite and oxide of iron from Monmouth County, N. J., submitted to me by 
Prof. G. H. Cook, contains the posterior part of the cranium of this species, with cervical, dorsal, lumbar and caudal 
vertebra, dermal plates and coracoids. The individual was immature, as shown by the non-anchylosis of the centrum 
of the atlas, the neural arches, etc. 

The cervical has the small hypapophysis composed of two small separated tubercles slightly prominent. The 
dorsal, with a prominent hypapophysis which is trincate in front and at the end, has the round cup characteristic of 

this species and the H. tenebrosus. The dermal plates are large, elongate-quadrate, considerably exceeding the 
frontal region in width. Their fossae are in some deep, wider than the interspaces, in others smaller, the plate with 
a broad smooth bevelled border. 

The cranium exhibits the specific and generic characters very well. The muzzle is broken off at the anterior 
extremity of the pre-frontal bone, showing that there is no foramen as in Thoracosaurus. The acute posterior 
extremities of the nasals remain. At the anterior border of the orbits the lachrymal is wider than the pre-frontal, 
and the pre-frontal wider than the frontal. 

The pre-frontal suture does not extend further back than opposite the middle point of the diameter of the orbit, 
No part of the orbital margins are everted, except for a shorter distance on the malar bone. The temporal or crota- 
phite fossae are of about the same area as the orbits. The width separating them is very little less than one-half the 
distance between the orbits. The anterior wall of the foramen is not quite vertical as in H. tenebrosus, nor very 
oblique as in another species.. The sculpture is less marked than in the latter, and though it would become perhaps 
more profound with age, it is quite different in pattern from these. There are small pits near the orbital margins, ~ 
and shallow grooves which incline backwards towards the median line, whichis almost smooth. There are no grooves 
or pits on the interparietal region. In H. obscurus there are large deep pits all over the frontal, which is concave, 
and broad smooth margins and a median line of pits on the parietal bone. In the the third species (figured by Leidy 
Cret. Rept., I., 8,) the pits are more numerous and the interparietal wider, and with marginal grooves. The ante- 
rior face of the crotaphite fossa is very. oblique, or thickened inwards below, while it is vertical in the H. 
obseurus. - 


Postfrontal Frontal Parietal 


suture, width. width. width. 
H. brevispinis, 52 1.23 6 
H. obseurus, .8 2. 55 
ES? SDs, 7 1.95 -68 


The surfaces of the malar, postfronto-parietal and post-temporal arches are marked with distant shallow pits. 
The superior concealed insertion surfaces of the supraoccipital are largely exposed, and rugose. 

The basioccipital, sphenoid and pterygoids are more or less exposed. The first is vertical, with latero-inferior 
processes directed upwards. The sphenoid has a very narrow exposure, but this is horizontal. The posterior-inner 
processes of the pterygoid lie closely appressed to the sphenoid and basioccipital laterally. This arrangement is much 
as in the living Gayialis gangeticus. The posterior nares are more anterior, however, and the septum not completed. 


Their plane is perhaps a little above that of the orifice of the eustachian tubes. The lower extremity of the basi- 
occipital, has a well-marked posterior keel. 
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Measurements. 
In. 
Length (median above, ) to apex prefrontal, 5.5 
“¢ (axial) to front of orbit, 4.15 
ee Dh ne crotaphite foramen, 2.2 
Width between extremities quadrata, 6.2 
oe : postfrontal angles, 2 
‘* muzzle at point frontal, 3.32 
Length dermal seutum, 2.3 
“¢ cervical vertebra (to ball), ee 
Width crotaphite foramen, 1.7 


This species furnishes the generic characters. I have not been able to ascertain the non-existence of the pre- 
frontal foramen in the following species, but as they bear more resemblance in the cranial sculpture and in size to 
this species, than to Thoracosaurus neocaesariensis, I refer them at present to Holops. 


HOLOPS CORDATUS, Cope. 


Of this species I have only two cervical, two dorsal, and three lumbar vertebre of one individual, all in a good 
state of preservation. They present characters similar to those of H. obscurus in the cervical vertebr, and inter- 
mediate between those of that species and the H. tenebrosus in the dorsals. While the fifth dorsal in the former is 
deeper than wide in its articular cup and slightly quadrate, the present species presents a broadly cordate cup to the 
fifth, narrowed below, yet considerably wider than deep ; the H. tenebrosus presents a regularly round or transversely 
oval cup in the same position, much as in H. brevispinis. The accompanying cut exhibits the difference between 
this species and the H. tenebrosus. The cordate form is distinct on the fourth dorsal, where in H. obscurus the cup 
is regularly oval. The cervicals are not different from those of H. obscurus, except that the cup is rather more pro- 
longed below, or subquadrate. 

The cervical vertebre referred to this species may be known by the outlines of the anterior extremity outside the 
cup, of which the latter partakes, which is between quadrate. and cor- 
date ; by the distinct inferior concavity between the parapophyses, and Fig. 18. 
by the gradual but complete lateral eversion of the latter. In the 
types the posterior shoulder is remarkably prominent. The inferior 
carina is little marked on the fourth, while the hypapophyses are 
small and united. Ina fifth, judging from the more posterior position 
of the parapophysis, it is formed of two partly confluent subacute 
elevations. 

The dorsal vertebra, from their nimeralization, condition, and 
time and place of discovery, probably belong to the same animal as the 
cervicals above described. The breadth of the cup of the fifth is a 
little greater than the length to the posterior shoulder, it differs from 
Leidy’s figure of the sixth of tenebrosus, T. ITI., f. 13, in its large 


hypapophysis, which stands on nearly the entire centrum, and is very 

prominent, and concave in front; the sides of the centrum are concave 

from cup to shoulder. In the third dorsal but a narrow space exists behind and before the hypapophysis, and the 
vertical diameter of the cup is less than the transverse, and exhibits the same cordate outline. As usual some (the 
anterior) lumbars are deeper than wide, and in others the bodies are subquadrate in section, and the transverse 
diameter of the cup greater. Measurements are as follows : 


AMERI. PHILOSO. SOC.—VOL. XIv. 19 


74 THE EXTINCT BATRACHIA, REPTILIA 
Ine. Lin. 
Third cervical : length to shoulder, 2 0.75 
Mie cc ‘¢ opposite posterior angle parapophysis, 1 4.5 
a width between latter points, L026 
1 ‘¢ least width behind parapophyses, 1 2. 
*¢ vertical diameter cup, i 5.25 
‘* transverse diametér cup, above, 1 5.25 
ee 2G oo below, aL, 
Fourth cervical : length to shoulder, 2 
as oe ie end parapophysis, ut 2.25 
Third dorsal: length to shoulder, 23. 
- 6 Ur opposite posterior angle parapophysis, 10.5 
ss sec ‘¢ of basis of hypapophysis, 14.25 
oh e width between ends of parapophyses, ps EL 3 
se vt “of neural arch just behind diapophyses, 26. 
* ss ‘* of anterior cup, 22.5 
Ee ae ‘¢ of neural arch, ; 25 
‘¢ vertical diameter neural arch, "5 
& “ be cup, 19: 
Fifth dorsal : length to shoulder, 91. 
= se ‘¢ basis hypapophysis, 14. 
se width of centrum at middle, 12.25 
a ae * cup, 21.25 
ce ee vertical diameter at middle, chek 
Lumbar : length to shoulder, 25.5 
ES vertical diameter cup, 20. 
ef transverse, 19. 


Portions of the frontal and parietal bones of a gavial are figured by Leidy (III., fig. 8). They are shown under 
the head of H. brevispinis not to be referable to the cranium of that species, or of H. tenebrosus ; whether they can 
be referred to H. obscurus, H. cordatus, or H. glyptodon is as yet uncertain. 

This species is no doubt a gaviallike animal, very near the T. obscurus. It is sufficiently different in vertebral 
structure ; probably other differences will be found where other bones are known. 


HOLOPS GLYPTODON, Cope. 
Thoracosaurus glyptodon Cope. Geol. Survey of ‘New J ersey, Appendix ©. 


This species is indicated by a few teeth only, but they are of so marked a character as to render their recognition 
and arrangement proper. 

The best preserved specimen indicates a slender, subcylindrical strongly curved crown, with the acute ridge 
which divides the planes extending to its base. There are probably nine obtuse ridges on the inner or concave face, 
each about as wide as each interval, Both ridges and grooves are covered with sharp fine longitudinal striae, which 
are continually interrupted and irregular. 


The pulp cavity, as on others of the genus, is rat her small. Length of crown, 12 lines; diameter at base, 4.5 1. 


The apex is slightly compressed and smooth. In an older specimen the minute striw are less distinct, leaving the 
fluting. : 

From Barnesboro, Gloucester Co., N. J. Not found with or near any of the preceding specimens, but with 
dermal plates not distinguishable from those of H. obscurus. 


— 
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HOLOPS OBSCURUS, Leidy. 


Thoracosaurus obscurus, Cope, Geol. Surv. N. J., App. C. Crocodilus obseurus, Leidy, Smithson. Contrib., 1865, 
p. 115. Tab. II, fig. 4. Undetermined crocodile; teeth tab. I, f. 7, 8, 9. 


This species was established by Prof. Leidy on vertebre from Barnesboro, Gloucester Co. and Arneytown, Bur- 
lington Co., New Jersey. I have procured numerous vertebre from the former locality, which were associated with 
a cranium, which was nearly destroyed before reaching my hands. Enough, however, has been preserved to indicate 
with certainty that it is a gavial, and probably of the same genus as that to which Cook’s Monmouth County skull 
belonged. Numerous dermal plates were procured at the same time, which however are not more certainly to be 
ascribed to the T. obscurus than to the T. tenebrosus, of which several portions were discovered in the same excay- 
ations. 

The vertebree from Barnesboro in my possession have apparently pertained to two individuals ; two cervicals, a 
second and fifth dorsal, with six other dorsals and lumbars and a caudal, of the one, and a first and fifth dorsal with 
eleven other dorsals and lumbar vertebree, of the other individual. 

In addition to these, I have examined two cervicals found with muzzle and long bones at Barnesboro; a fine 
series of vertebree and other bones in the Museum of the Academy from near Birmingham ; three fine series in 
possession of Prof. G. H. Cook,} the Mount Holly Lyceum Natural History, and Prof. O. C. Marsh of Yale College, 
all from Birmingham ; portions of two individuals in my own collection from the same place, and a set of eight verte- 
bre from Mullica Hill in my possession. Numerous other specimens of this species have fallen under my examination. 
Hence it is obvious that this is the most abundant gavial of the New Jersey Cretaceous. 

A series of cervicals from Birmingham is instructive, showing the differences in the characters of the respective 
vertebre, The axis, which as usual is codssified with part of the body of the atlas thereby much increasing its 
length, has parapophyses represented by two crests directed downwards and separated by a deep longitudinal cavity; 
they are united in front. An obtuse ridge onthe side of the centrum separates two longitudinal concavities. The 
third cervical is also deeply concave below, since the parapophyses descend much below the plane of the centrum, 
and are united by an arched connection in front, which is not separated from the rim of the cup. As usual the para- 
pophyses continue to rise, till on the sixth they are a little above the plane of the centrum. They also become more 
posterior, till on the sixth their centre is opposite the middle of the centrum without ball: on the seventh this 
pointis behind the middle. The first dorsal is readily distinguished by the small size and posterior direction of the 
articular face of this parapophysis ; its middle is a little below opposite the middle of the cup. On the third dorsal 
the same point is just above opposite the middle of the cup. 

On the fourth cervical a trace of median inferior keel exists ; it is quite strong, but thin and concave on the fifth, 
while on the sixth it is thicker, and does not separate deep concavyities, but only slightly concave planes. It is still 
more elevated on the seventh, and increases beyond. On the third there is no distinct hypapophysis. On the fourth, 
a transverse elevation on the anterior arch connecting the parapophyses marks it; on the next it appears in the same 
place as two small longitudinal tubercles with groove between. On the sixth they are similar but stronger. On the 
seventh it is much more elevated, the groove between its halves being now a transverse plane. On the first dorsal it 
is a simple, large process, extending over half the centrum with a small knob behind it : on the third it has a longer 
base, but on the second the longest, extending the whole length of the centrum. On the fifth it is thick, with 
rounded edge below, and with a truncate triangular face in front. It is apparent on the eighth, as an obtuse eleva- 
tion in front. 

From the fourth posteriorly the characters are drawn from other series, which show many of these vertebre. 

The cups of the third to fifth cervicals look a little more truncate below, owing to the prominence of the trans- 
verse ridge. They are almost perfectly round thence to the second dorsal, where the transverse diameter begins to 
exceed the vertical a little. First on the fifth dorsalthe cup assumes some of the narrowed form of the centrum. 

The very numerous lumbars present nothing peculiar. As in other species they are more or less striate grooved 
at the bases of the cups and balls. 

The series first mentioned as from Barnesboro presents typical characters of the cervical hypapophyses. 


+ The types of T. obscurus preserved in the museum of Rutgers College have been kindly placed in my hands by John Smock, Asst. State Geologist. 
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It is in the third a short acute transverse crest truncate in front, gradually inclined behind; fourth, a similar crest 
curved into a crescent quite as in Leidy’s plate* above cited under T. obscurus. In the fifth they are two weak 
elevations, much less marked than in the above in my possession. All the above exhibit a well marked constriction 
between the parapophyses and the rim of the cup. The dorsals with hypapophyses are distinguished by the less 
cordate form of the articular cups, they being relatively broader below, and in the second to fifth, narrower above 
than in the T. cordatus. Their neural arches have on the inner faces a ridge constricting the neural canal slightly. 
The hypapophysis of the two-fifths in, my possession are rather short, broad and obtuse. 

The cervicals may also be known by their strong posterior shoulder, and constriction of the body behind the para 
pophyses, where the width enters the length (exclusive of ball) twice: the relation is 1:1.5 in T. neocaesariensis. 
The parapophyses are most abruptly turned out, and are directed downwards, thus embracing a median concavity 
which is divided by a rather narrow carina. Separated from the rim of the cup by a narrow transverse plane, a hypa- 
pophysial elevation extends transversely between positions in front of the parapophyses: this is less elevated medially 
than exteriorly, the latter position being marked by a prominent angle. 

The articular cup of the first dorsal is a slightly transverse oval. The lumbar vertebra exhibit little to distinguish 
them from those of other species. An anterior caudal is more depressed than that from near the same position 
in T, brevispinis, The cup is broader than high, and the inferior plane broad and concave. 


Measurements. In. Lin. 
Fifth cervical ; total length, Te Le 
length to shoulder, 2 1.5 
width of neural canal, 9. 
‘* between ends diapophyses, 2 8.5 
ce 2h « parapophyses, 1 9.5 
lateral depth of body in front, 1 9: 
median ot a < 1 8. 
depth articular cup, 1 4, 
os ce x 1 4,75 
Seventh dorsal ; total length, 2 a 
length to shoulder, Le 1 0s5 
width neural canal, ‘ 6.25 
depth anteriorly, with hypapophysis, 1h FAAS 
width of cup, : a 6.75 
: depth °.“ 1 6°25 
Posterior dorsal ; length to shoulder, ' 24.25 
vertical diameter cup, 20.75 
transverse ‘é Oe 19. 


The mandible preserved, indicates an animal of considerable size. Estimated according to the proportions of 


existing Gavials its length would have been :— 


In. 
Head, 28.70 
Body, 92.85 
Tail, 69.64 
Total, Ets, 1G:enin. eat led o 
In. Lin. 
Length of mandible preserved, , 13. 
aS symphysis, 11.5 
**  splenial in front of fork, 4.6 


*TI, fig. 4. 


—_ 
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Tn Lin: 
Width at anterior point of splenial, 2. 
‘« near extremity, 1.9 
‘* an inch behind fork, a 4 
‘© between rami at same point, 13 
Teeth opposite symphysis, 13. 


The larger teeth are all broken, but one with fang exposed, would probably measure when complete 1 in., 10 lin. 
The form of some of the smaller is well represented in Leidy’s figures above cited; they are acuminate, strongly 
incurved, of a full lenticular section, with an anterior and posterior raised cutting ridge, in the transverse plane of 
the crown. The sides present numerous narrow weakly defined facets, and are in a half protruded one, finely striate. 
The alveoli do not open on the horizontal plane of the inside of the mandible, but the latter is raised above them 
for the posterior half of the symphyseal portion of the jaw; the latter is more depressed towards the extremity. 
Teeth from other specimens and localities exhibit marked characters. They are all much curved and slender conic, 
and subeylindric ; the tip smooth, the remainder more or less extensively minutely striate, but not fluted or ridged. 
The fang is slightly flattened. In T. neocaesariensis the crowns are relatively shorter, less curved and more obtuse; 
in both the anteroposterior dividing ridge is well marked. Part of the teeth attributed by Leidy to Hyposaurus 
belong here ; see synonymes. 

The muzzle of a larger individual from Birmingham, accompanied vertebra of this species, with a smaller gavial 
cranium in fragments ; and a cervical vertebra similar to that described under Bottosaurus harlani. Its reference to 
this species is not certain, but I give a figure of it. 

The lateral maxillo-premaxillary suture is not preserved, so the number of premaxillary teeth cannot be exactly 
ascertained; there are four to the line of the posterior margin of the large incisive foramen, of which the anterior is 
quite small. The posterior palatal suture of the same element is prolonged in a narrow chevron on the median line 
below, to opposite the eighth alveolus from the front; there are nine alveoli behind this point, to the broken 
extremity. A noteworthy character consists in the presence at the posterior part of the series of deep fossae 
Letween the maxillary alveole for the reception of the mandibular teeth, showing that the latter did not project 
externally between the former, as in the existing gavial. The same structure appears in the smaller cranium which 
accompanied it,* but is not found in the Thor. neocaesariensis. 


* The fronto~parietal region of this one is described under head of IJ, brevispinis, 
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Measurements. In. Lin. 

Length of muzzle to 16th tooth, 16 0.5 
Lt ch ‘¢ extremity of premaxillary bone, a ils 

ss Hy ‘¢ to posterior edge incisive foramen, 2 4.5 

be es “ toanterior ‘‘ 43 A 1 7.5 


Humerus.—This, with a femur, belongs to the right side of the series from Birmingham, first described. Its 
characters are indicated under the head of T. brevispinis. The shaft is rather slender and curved outwards; the 
head is strongly curved backwards ; its articular face is narrow, and remarkably convex. The condyles are broken 
away, leaving the comencement of the coronoid fossa: 


In. Lin. 

Length (restored), 9 5 
“¢ to summit deltoid ridge, 2 11 
Width head, 2 3 
Circumference shaft (least), 2 1 


Femur.—This piece is perfect ; two distal ends from Barnesboro, besides numerous proximal ends, have also 
come into my hands. It is more slender than in the caimans and crocodiles of the present day. The inner trochanter 
is quite prominent, the articular face of the head very convex. The shaft is sigmoidally bent anteroposterioly, and 
is bowed extero-internally, with a subordinate abrupt incurvature below the head. The latter is largely caused by 
a prominent thickening on the inner side. The outer condyle is twice the size of the inner, and they are continued 
into obtuse crests on the upper face of the bone, of which the outer is much more elevated. Below their sides spread 
apart. 


In, Lins 
Length, a 10 7 
«of head (straight), 2 7 
- (transverse) of condyles, 2 3 
Least circumference of shaft, 3 5 


Of dermal bones, those of two species, perhaps of more, were procured from the excavations that produced four 
species of Gavials, with Bottosaurus,* and to which they are to be referred is not very clear. In the one, the pits 
or fovea are very large and are separated by narrow elevated partitions ; in the other they are small and are separated 
by flat intervals wider than themselves. In the former the fovea extend to the edges of the plate on the bevelled 
edges ; in the latter, the bevelled edges are without fovae. Leidy says of those of this type, ‘‘plates coarsely 
foveated.”’ The first described belong to the median series of the present species, as they usually accompany its 
bones when they occur alone; and the latter to the external series. 

Parallelogrammic dermal bones without pits, and with very high longitudinal crests, standing on more than half 
the length, frequently accompany remains of this species. They are cervical or nuchal bones, and are of relatively 


large size, equalling those of the dorsal region. The crests are oblique in the direction of their length. Such bones 
belong to this species, perhaps to H. cordatus also. 


HOLOPS TENEBROSUS, Leidy. 


Crocodilus tenebrosus, Leidy. Cretaceous Reptiles U. 8., 115. Tab. IIL, figs. 12-15. T'horacosaurus tenebrosus 
Cope. Geological Survey of New Jersey, Appendix C. 


This species is as yet little known. Leidy’s type is represented by two cervicals, a seventh dorsal, a caudal, and 
portions of humeri ; on account of their close resemblance, and marked specific separation from H. obscurus, I regard 
as the same an animal of which a cervical and three lumbars are preserved in my-collection. The dorsals exhibit a 


* Several simple coprolites which accompanied these remains, probably belonged to the same species. 
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round cup with thick edges. In the cervicals the hypapophyses are represented by rudimental elevations separated 
by a space, except on the third, where there is the usual anterior cross ridge, followed by a concavity. I vefer here a 
dorsal, kindly lent me by Prof. Marsh, where the cup is more transverse oval than in T. obscurus. 

The lumbars from Barnesboro are characterized by a form more slender than those of the T. tenebrosus, more 
nearly resembling some from the series of T. obscurus. Measurements of : 


In. 
Fifth cervical: length to shoulder, 21. 
‘¢ posterior angle parapophysis, 15. 
“5 anterior. ** se , 6. 
width to posterior angle parapophyses, 19.25 
‘¢ behind the parapophyses, 13.25 
‘* of cup above, 15. 
‘* vertical diameter cup, 15.25 
‘¢ neural canal, 8. 
Lumbar: length to shoulder, 24. 
vertical diameter cup, 18. 
width of KS ne 1% 
«neural canal, 5. 
‘¢ basis of neural arch in front, 15. 


Specimens of an adult from the pits of the West Jersey Marl Co., near Barnesboro, Gloucester County. 


THORACOSAURUS, Leidy. 


Cretaceous Reptiles, Smithson. Contrib., XIYV., 5. Pr. Ac. N. Sci., Phila., 1852, 35. 


This genus adds to the characters of Holops, a pair of large prefrontal foramina 
similar to those characteristic of Teleosaurus, and Plesiosaurus. The other cranial char- 
acters, as well as the vert¢bral, are very different from those of Teleosaurus, which is 
amphicoelian, and are rather those of the existing Gavialis, The teeth and cervical 
vertebra, however, differ from those of the latter genus. 

What is not seen in Gavialis or Holops is the character here presented, of a strong 
septum dividing the posterior nares most completely; the latter open inferiorly and oppo- 
site the hinder part of the crotaphite foramina. ; 


A species, the T. macrorhynchus, occurs in the cretaceous of France, as observed by 
Leidy, 


THORACOSAURUS NEOCAESARIENSIS, Dekay. 


Leidy. Smithsonian Contributions, XIV., 1865, 5. Tab. I. 
Gavial Dekay Ann. Lye. N. York, 1833, 156. Tab. II1., fig. 7-10. Gavialis neocaesariensis Dekay. Zool. New 
’ York, 1842, pt. III., 1844, 82. Orocodilus s. Gavialis clavirostis Morton. Proceed. Acad. Nat. Sci., Phila., 1844, 82. 
Giebel Fauna y. Vorvelt, 1847, 122. Crocodilus basifissus Owen. Journ. Geol. Soc., London, 1849, 381, Tab. X., 
f. 1, 2. Palaeontology, 1860, 277.° Pictet Traité de Palaeontolgie I., 1853, 482. Crocodilus dekayt Leidy. Journ, 
Acad. Nat. Sci., II., 185. Sphenosaurus Agassiz. Proceed. Ac. N. Sci., Phila., 1849, 160. Z'horacosaurus grandis 
Leidy. Proc. A. N. Sci., Phila., 1852, 35. 

Cretaceous limestone of Vincentown, Blackwoodtown, and Big Timber Creek ; sandstone of Navesink ; green- 
sand of Blackwoodtown, Barnesboro, and Monmouth County, New Jersey. 
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Several individuals of this, the largest of our cretaceous species, have been found, but only fragments preserved. 
The cranial bones are smoother than those of the species of Holops, and the posterior nares are separated as above 
mentioned. The cervical vertebra of this species are distinguished among those of its congeners by the lack of 
inferior concavity, breadth of basal carina, complete bifurcation of low hypapophyses, and posterior and transverse 


position of parapophyses. 
AMPHICOELIA. 


. HYPOSAURUS, Owen. 
Journ. Geol. Soc., London, V., 383. 


This genus is as yet the only known representative on this continent of the Amphi- 
coelian Crocodiles. It belongs, says Owen, to the Teleosauridae, from which the great 
size of the parapophysis distinguishes it. Its remains are quite abundant-in the New 
Jersey cretaceous; stratigraphically its position is the latest of its family. Thoraco- 
saurus being the ‘earliest of the Procoelian Crocodilia, the interesting spectacle is pre- 
sented of the coexistence in America in large numbers, of two types which, in the old 
world, are separated by the whole period between the Jurassic and Tertiary. 

As might be supposed then, there is some approximation in structure between these 
two extreme genera of their series. The hypapophyses of the cervical vertebra in Thor- 
acosaurus are of the Teleosauroid type. Both are alike slender-nosed genera, as I have 
been able to ascertain for the first time for some of them. : 

As a Teleosaurian reptile the bassioccipital does not present the vertical position usual 
among the Procoeli, but is horizontal. The sphenoid is also more horizontal in its expo- 
sure, and much wider, and with a straight anterior margin, not ‘incised to accommodate 
the posterior nares. The frontal bone is marked with longitudinal shallow grooves, 

The teeth of Hyposaurus are more compressed than in the last genus described, some 
of them are from the shortening of the crown almost triang ular in outline, but most are 
elongate; the enamel is thrown into a few fine continuous ridges. | 

The cervicals may be distinguished from those of the other gavials of New Jersey, ia 
addition to the form of the articular faces, by the earlier appearance of a strong keel-like 


hypapophysis, that is, on the fourth of the series ; at first it is most prominent at the 
anterior end. 


7 HYPOSAURUS ROGERSII, Owen. : my, 
Loe. Cit. Leidy, Cretaceous Reptile N. Am., p. 18, Tab. Ill, 4-91. | 


Vertebre.—The neural spines of the cervical vertebre are acuminate, of considerable—finally, of great—heig nt 
the anterior standing transversely on the neural arch, the median subtetragonal, the posterior, as 
longitudinal in section. In an anterior cervical vertebra, length 2 in., the spine is 2 in. 101. above the « Y 
the arch, and is acute ; it receives a strong lateral wing from each posterior zygapophysis, which does not 
till near the tip. These enclose a deep groove on each side behind, with a strictly perpendicular posterio 


. 
iene «'S 
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rounded rib ; in front a narrow keel extends from the tip to the neural canal; the lateral ale are curved backwards. 
On a more posterior cervical, the lateral ala are very heavy, short and rounded, and enclose no groove with the 
slightly projecting posterior vertical rib, while the anterior keel has become a strong compressed wing, dividing two 
shallow anterior grooves ; breadth and length equal in section. In a last cervical, length 2 in. 121., the longitudinal 
section (equal about an inch) is longitudinal cuneiform, owing to the projection of the anterior ala. In an anterior 
dorsal the section is longitudinal (1 in. 5 1.); the lateral ribs remain at the base only, and the posterior carina is 
strong and sharp ; it is acuminate, and was probably subacute, but is broken at tip ; if restored would measure 4 in. 
6 1. at least. 

Humerus.—This element is relatively much shorter than in Thoracosaurus or modern Crocodilia ; it is also stouter 
and more curved than these, and furnished with very largely developed deltoid crest and condyles. One specimen 
accompanying femur from the same—the right side, and many other elements from near Birmingham, Burlington 
County, N. J., have been submitted to me by Prof. Cook. 

The condyles are deeply divided, and project far before the coronoid fossa, which is little marked. The shaft is 
nearly cylindric, strongly arched backwards. The groove bounded by the deltoid crest is very deep. A portion 
between the head and the crest is lost. The former is truncate above, with a very oblique coracoid face. The 
medullary cavity is very small. 

In. Lin. 
Total length (restored), - 10 
Length from condyles to deltoid crest, 
-s across head (straight), 


*¢ across condyles, 


m co © 
pNown x 
co 


Least circumference of shaft, 


Femur.—The shaft of the femur is a most characteristic piece from the greensand of the Eastern States. It is 
rather more than usually flattened intero-externally, and at the point of insertion of the adductor muscle is trilateral 
in section from the elevation of the ridge of insertion, and the depression of the antro-inferior face into a shallow, 
longitudinal concavity. The ridge and the surface behind it are rugose. The shaft below and up to the head is 
longitudinally concave on the inner side, plane on the outer. The articular face of the head has a remarkable antero- 
posterior extent, and is more obliquely produced upwards and forwards, in relation to the longitudinal axis of the 
shaft than in the other species. To support it the end of the shaft is turned forwards and strengthened by thickness, 
having a flat anterior face not seen in other species, and the articular face is bent downwards at right angles to it, 
and to the course of the longer posterior portion. It is here widest also. This form gives an unusual anteroposterior 
range of motion, and is appropriate to a powerful swimmer. The insertions for powerful muscles would indicate 
the same. 

The condyles of this femur are lost. 

The teeth have some resemblance to the Polyptychodons in their strong ridges, but they have distinct anterior 
and posterior cutting edges, dividing a larger external from a smaller internal surface, the anterior turning in towards 
the latter, near the base of the crown. The section of the base of the crown is a broad oval, tip more compressed and 
worn obliquely outwards by use. Internally eight, externally eleven strong, but fine ridges extending over the usual 
half or two-thirds, alternating with shorter ones; all obsolete at base anteriorly. The color of the two teeth is 
black at base, ochre at tip ; between, lined by both colors. 


Lines. 

Total length tooth, 22.5 
e crown, 9. 
Diameter antero-posterior at base, 4. 


These teeth are in the alveolae of a distal portion of the maxillary bone, 4 in. long. Three in. one line includes 
three alveolae, measuring between margins. The muzzle has been here very slender, as the measurements show, 
made at the posterior tooth ; the anterior teeth issue successively higher up, and above the palatine plane. 


AMERI. PHILOSO. 800.—VOL. XIV. 21 


82 THE EXTINCT BATRACHIA, REPTILIA 


Lines. 

Width of palate, 18.5 
Height of os maxillare at middle, 14. 

2.5 


Thickness of palatine suture of o. maxillare, 


Cretaceous Green Sand of New Jersey. 
HYPOSAURUS FRATERCULUS, Cope. 


Spec. nov. 


This small species seems to be clearly indicated by a portion of the ramus mandibuli containing three and half a 
fourth alveoli, and two perfect teeth. These parts are less than half the size of those of the smaller individual of H. 
rogersi, whose maxillary bone and teeth are described in the preceding article. The crowns of the teeth are shorter 
and more compressed than those in the corresponding part of the jaws in H. rogersi; they are marked with a coarse 
obtuse fluting to near the tip, with a finely striate enamel asin Holops glyptodon ; in those of H. rogersi, the enamel 
is smooth and ridged by fine keels, which do not extend more than half the length of the crown. 

That the animal of which I describe this fragment was not the young of the larger Hyposaurus, is, I think, 
indicated by the deep grooving and strong ridging of the dense layer of bone of the ramus; by the minute pulp 
cavity of the crowns of the teeth, and by the well developed successional tooth in the fang of one of the latter, whose 
apex has nearly reached the alveolar margin. That the individual is not fully grown is probable, but that it is of 
smaller species than the H. rogersi, there appears to be little room for doubt. 

The ramus is scarcely flattened below, as is the case with most gavials, and the depth at the symphysis is equal 
the width of each ramus. Sculpture in deep longitudinal grooves slightly inosculating. Teeth directed very little 
outwards: their fangs and crowns are considerably compressed ; the antero-posterior cutting edge is stronger than 
the ridges, and does not diminish to the base of the crown. Viewed from within the form is symmetrical and 
straight ; from behind their crown is greatly incurved. The outline of the crown from within is an isosceles triangle, 
the width, more than .66 the height. Ribs on the inner face, seven, on the outer, eight. A few teeth in the jaws 
of H. rogersi are as short and broad as those here described, but they are not found in the middle of the series as in 


this species, but probably belong in the posterior alveoli, as occurs in some alligators. 


. Lines. 
Length of fragment, 19.3 
Width at middle, : 6. 
No. of alveolae in an inch : three and half and interspace. 
Length tooth above alveolus, 4, 
‘* erown of tooth, 4 2.75 
Width cs «¢ at base, 1.75 


From the middle Green sand bed at Birmingham, Burlington, Co., N. J. Presented to the Academy by Judson 
C. Gaskill. 


INCERTAE SEDIS. 


The following species probably belongs to the Amphicoeli, but to what genus cannot well be determined, as 


nothing but the teeth aré known. 


CROCODILUS HUMILIS, Leidy. 


Trans. Amer., Phil., 1860, p. 146. Tab. 
Bad Lands of the Judith River, Nebraska. 
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PEROSUCHUS, Cope. 
Proc. Acad. N. Sci., Phila., 1868, p. 203. 


Oharacters.—Toes 5—4, with claws two-three. No osseous nasal septum or bony eyelid. Belly protected by 
series of osseous plates, as well as the back. : 

All the genera of Crocodiles hitherto known as living, are characterized by the possession of three claws on 
the fore-foot. The present therefore offers a remarkable exception. The free fingers and half webbed toes, and the 
bony abdominal buckler, together with the cartilaginous nasal septum, are points of strong resemblance to Jacare 
(Gray including Caeman Gray) but it differs from these creatures in the lack of bony orbit. In specific characters it 
differs from those of this genus which it most resembles—as J. nigra, in the absence of a transverse bony .ridge 
between the orbits. Another feature of importance is the relation of the canine teeth of the lower jaw to the upper. 
On one side this tooth is received into a notch as in Crocodiles, on the others, it enters a pit of the maxillary bone, 
within the border of the same as in Alligators! This remarkable combination may be abnormal even in this species, 
but this cannot be now ascertained, as it rests at the present time on a single specimen only. As its affinities are 
rather more Alligatorial, Iam disposed to anticipate that the dental arrangement of the latter animals will be most 
common. 


Fig. 21. 


PEROSUCHUS FUSCUS, Cope. 


Char. specificus. —Nuchal plates in a cross row of six ; cervicals in four cross-rows, all of four plates except the 
last of two. Dorsal plates in six—in a few eight in each transverse rgw. No posterior crest on arm or leg. Tail 
short with remarkably low crest. Muzzle broad flat, without any ridges; its width at the eighth tooth entering 1.4 
in length from end muzzle to anterior margin of orbit. 

Description.—The specimen in the Museum of the Academy is young, measuring only 2 feet 5 inches in length. 
Of this the skull measures to the margin of the supra-occipital 2 in. 10.5 lihes; and the tail to the vent 13 in. 7 lin, 
From groin to heel 8 in. 2.5 lin., and the hind foot 8 in. 7.5 lin. The muzzle is a broad ovate, the sides rather more 
convergent anteriorly than in the Alligator mississippiensis. There is a thickening in front of each orbit, and 
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between them on the middle line another which together enclose two shallow concavities. Superciliary margins 
raised, the cranial table quite flat. The margin of the quadratojugal bone projects strongly. The scales of the 
limbs are all smooth, and those of the dorsal region with very low keels. The sides have four longitudinal rows of 
ovate scales separated by scarcely defined smaller ones. The abdominal plates are longer than broad, and are in 
twelve longitudinal rows. Dorsals in seventeen transverse series from interscapular to crural region. The lateral 
crests of the tail are only obtuse keels; they unite on the thirteenth annulus behind the vent inclusive. Color above 
dark brown, almost black on the upper surfaces of the head. The tail is paler, of a light olive brown. Lower sur- 
faces everywhere bright yellow, inclnding the entire lower jaw and margin of the upper. Eyelids and a band through 
ear yellow, the former with a black spot above. 

Remarks.—This interesting addition to our knowledge of the Reptilia was made by Schulte Buckow of New 
York, while on a visit to the interior part of the course of the Magdalena river in New Grenada. This naturalist 
has also enriched our collections with other interesting vertebrata of that region, both living and dead. 


OSTEOLAEMUS, Cope. 
Proceed. Acad. Nat. Sci., Phila., XII, 550, 1860. Halerosia, Gray Ann. Mag. Nat. Hist., 1862, 273. 


As this genus has been variously understood, since its first publication, I take the present opportunity of quoting 
the original description, and adding such observations as are necessary to a full comprehension of the species 
embraced by it. 


**Osteolemus, Cope, was characterized as a genus of Crocodiles presenting several points of analogy to the Alli- 


gator. The nasal bones were prolonged anteriorly, and uniting with the short spine of the intermaxillary, divided | 


the external nasal orifice, as in the genus Alligator. The eyelids were entirely osseous as in Caiman, There was no 
transverse bony ridge between the orbits. The dermal plates upon the tail, extremities, and the thorax, were more 
or less completely ossified ; upon the gular region the ossification was most complete, the shields having a coarse 
natural articulation. 

“The digits of the posterior extremity were very slightly webbed. 

‘¢ Cervical plates distinct from the dorsal. 

“¢Mr. Cope alluded to the remarkable extent to which ossification was carried in this genus. The cranium was 
much more rugose and pitted than in the adult specimens of much larger species, and the crotaphite foramina were 
roofed over by bone. The latter peculiarity was sometimes observed in the genera Jacare and Caiman. 

“The osseous gular and thoracic buckler was also similar to that exhibited by those genera, and by the 
extinct ‘‘ Crocodilus”’ Hastingsiz Owen, the existeiice of which has been shown by Professor Huxley. 

‘Pwo specimens were exhibited : one a skin brought from the Ogobai river, Western Africa, by Mr. P. B. Du 
Chaillu; the other, the skull of a half grown individual, obtained from the Museum of the Pennsylvania University, 

‘““These Mr. Cope regarded as belonging to a species hitherto unknown, and which he proposed calling Osteolae- 
mus tetraspes.”’ 


Several descriptions of species of this genus have been published under different names. It is a matter of 


question whether all do not relate to one species. A young one was described by Murray, whose muzzle was of course 


much broader in relation to its length than in the adult. An adult was afterwards described by Lilljeborg with the 
relatively longer muzzle. It differed from that described by Murray in having but four rows of dorsal shields, and 
but two pairs of cervicals ; in the latter there are three pairs of cervicals and six rows of dorsals. My type specimen, 
brought from the Ogobai by DuChaillu possesses six rows of dorsals, and only four cervicals, thus combining the 
characters of the two. Gray, however, who has seen Murray’s type, says there are but four rows of dorsal plates ; 
in the Ogobai specimen one row has but five, and in three others the two outer are nearly united ; so I am disposed 


to think that no great importance is to be attached to this character, Murray’s specimen has the relatively enlarged 


brain cavity of a young animal elongating the table of the cranium ; Lilljeborg’s, which is adult, maintains this 
character more than our specimens do. Gray gives a figure of the cranium of the adult, which coincides with two 
crania in our Museum, one of the above mentioned specimen, while both agree in the proportions of the muzzle with 
that described by Lilljeborg. The last, however, differs from all these in having the table of the cranium but little 


—_— 


- Hist., 8d series, X., 277. 
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wider than long; in our specimens and Gray’s figure it is nearly twice as wide as long. It also appears that the 
nasal bones do not entirely divide the nasal meatus, which they do in the three specimens under observation. On the 
whole I am disposed to think that these forms belong to one rather variable species. It is true that Gray says ‘hind 
foot fringed,’’ but this I am inclined to think must be true to a very limited extent. There is only a keel in our 


specimen, and Lilljeborg says there is no fringe in his. 


OSTEOLAEMUS TETRASPES, Cope. 
Proceed. Ac. N. Sci., Phila., 1860, 550. 


Crocodilus palpebrosus, var. 2, Cuvier. Oss. Foss. iii., t. 2 f. 6 (part). 
Crocodilus trigonatus (part) Curvier. Oss. Foss. iii., 65. 


African Black Crocodile, Gray. Rept. British 
Assoc., 1862, Zool. Section, 107. 

Osteolaemus tetraspes, Cope. Proc. Acad. N. 
§., Phila., xii., 550. 

Crocodilus frontatus, A. Murray. Proc. Zool. 
Soc., 1862, pp. 139, 213, fig. head, t. 29, by Ford. 
Strauch, Syn. Cro., t. I., head (young). 


Halcrosia frontata, Gray, Annand Mag. Nat. 


Halerosia afzelii Lilljeborg. Proceed. Zool. 
Soc., London., 1867, 715. 


Habitat, Gaboon Ogobai (Duchaillu). 
Calabar (Murray), Sierra Leon (Afzelius). 


This species was originally characterized as 
follows : 


Proportions of the head somewhat similar to 
those of Crocodilus trigonops, Gray, of India. 
Breadth of muzzle at ninth tooth equal to the dis- 
tance between the external nasal orifice and anterior border of the orbit, and to the width of the table of the 


cranium posteriorly. A short ridge in front of each orbit, directed obliquely inward. 

Teeth +, rather compressed. Four nuchal shields, in a single transverse series ; four cervicals in pairs; Dorsal 
shields in six rows. Posterior extremities without fringe. Total length of the entire specimen, five feet. 

In addition to the characters given above may be mentioned the strong concavity of the muzzle in the longitudinal 
direction, and the prominence of the nares. The margins of the maxillary are very sinuous, being much contracted 
behind the fourth and eleventh teeth. The derm of the head is thin and corneous, and divided into many segments, 
which have a fine sculpture of straight lines radiating from the centre in each. The bones of the cranium are very 
strongly pitted. Seventeen transverse series of plates between nape and posterior line of femora, 12 to union of 
lateral caudal crests, and 19 from that point to end of tail. Nineteen cross-rows of large plates from ankle joint to 
groin, on anterior face of limb. Counting similarly on the fore limb, there are 13 series. Only the two lateral dorsal 
keeled ; keels of the outer of the first eight caudal annuli, low. 

Color everywhere black ; the plates occasionally with irregular olive lines. The young, according to Murray, 
have olive bands on a yellow-brown ground, including two bands of plates, and separated by two bands. Total 
length, five feet ; muzzle to supraoccipital ridge, 8 in. 9 lin. ; do. to posterior margin thighs, 2 ft. 7.6 in. 

Gray supposes this to be the “‘ Crokodil noir du niger’’ of Adanson, and hence cites as its earliest name Croco- 
dilus niger Latreille. Dr. Strauch, however, shows that this is probably the Crocodilus cataphractus Cuvier, and I 


have pointed out that it cannot be the species of Latreille. 
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DINOSAURIA. 


The ilium extended horizontally forwards, and supporting a number of vertebrae 
anterior to the two sacrals of other Reptilia. Acetabulum perforate, and partly en- 
closed peripherally by the ilium and pubis. Pubes elongate, parallel ; ischia longitudinal, 
in plane of ilium, elongate, with distinct head for pubis. Femur with transverse neck and 
head, and third trochanter. “Cervical and anterior dorsal vertebree with par and diapo- 
physes, for articulation with bifurcate ribs.” Neural arches of dorsal vertebree attached 
by suture; of sacrals, shifted over the intervertebral sutures. 

The structures presented by the Dinosauria have presented greater difficulty of expla- 
nation than any other type of extinct vertebrates.* This has in part resulted from the 
attempt so assign them to types already known, and to explain their structures in accord- 
ance therewith ; a course scarcely consistent with our present knowledge of the peculiari- 
ties of the parts themselves. The type is a good illustration of the necessity of 
interpreting extinct forms by a combination of the “law of successional relation,” with 
“the law of types” or of morphological “ correllation,” and not by either alone. 

The direction assigned to pubes in this order, is suggested by considerations explained 
below. They have probably diverged forwards and downwards from the vertebral column 
and their great length indicates a prominent abdomen. The only Dinosaurs where they 
are preserved in place, the Stenopelix valdensis of Von Meyer, and Compsognathus 
longipes of Wagner, justify this proposition. ‘The ischium in Stenopelix and Teratosaurus 
is a broad flattened bone slightly curved in the lateral direction, and of sufficient strength 
with its fellow, to support the weight of the animal when in a sitting posture. The 
pubes in Hadrosaurus and Compsognathus are much more slender and proximally dilated ; 
as in the Crocodiles the chief support of each is derived from the articulation with an 
anterior tuberosity of the ischium, The articulation with the ischium is probably wanting 
or very slight and ligamentous, and the acetabulum was thus open, a large foramen being 
included by the three bones which usually compose it. 

The head of the femur is transverse to the direction of motion of the condyles, and 
not oblique as in modern lizards. Hence the motion of this element was in a line paral- 
lel with the axis of the body, and the limb could not be directed obliquely from that axis 
so as to allow the body to rest on the ground between them in the ordinary progression of ae 
the animal, as is the case with Iguanas, Crocodiles, ete. 

The fore limbs appear to have been weak, even when somewhat Bonga as in 
Iguanodon. ‘Their articulation with the scapula is a singular part of the structure. fo eae 


* For discussions of these relations see Proceed. Ac, Nat. Sci., Phila., 1866, 817, and Proceed. Amer. il a 
Soc., 1869, 16. 
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Iguanodon and Hadrosaurus there is a very small sphaeroid condyle on the inner side of 
a broad proximal extremity. If the condyle only articulated with the scapula, the rota- 
tion of the humerus would be very limited; if the long narrow proximal articular surface, 
which is the whole of the flattened proximal extremity of this bone the retation would be 
still less. In Laelaps however I find no round condyle, only the long narrow articular 
face of the proximal extremity, as in the Crocodiles. This would not allow of abduction 
and adduction, but as in the bird, of only flexure and extension. This is readily seen in 
the movements of the Crocodile. I suppose the anterior limbs were more useful as sup- 
ports when these animals placed the head near the ground, than for any other purpose, 
especially in Laelaps and its allies, 

The character of the articulation of the vertebral column by intervertebral discs, the 
double headed ribs, the elongate sacrum and large medullary cavities of the long bones 
have been cited by Prof. Owen in evidence of the Mammalian tendencies of the animals 
of this subclass. Their reptilian features, the single occipital condyle, quadrate and 
coracoid bones, with the median tarsal ginglymus, are equally shared by the Aves, though 
most of the usual distinctions between the latter class and the Reptiles hold good here 
also. Prof. Owen also points out a special bird-like tendency in the alternation instead 
of superposition of the neural arches of the sacrum on their centra; and other points can 
can now be added. ‘Thus the reduction of the metatarsals to three in some of the genera, 
and their close approximation and excess of length over the phalanges, brings to mind 
these bones in the penguin. With the same reduction follows the confluence of the first 
series of the tarsal bones, and the great diminution of strength of the fibula and its close. 
application to the tibia; the front limbs are much reduced, and the long bones more pneu- 
matic. In the most extreme form in this direction known, the first series of tarsal bones 
is entirely confluent with the tibia as in the birds, the three metatarsals are much elon- 
gate, the cervical vertebre increase in number, and the pubes assume a position at right 
angles to the vertebral axis, which is intermediate between their anterior position 1h most 
Reptiles, and their posterior, in Birds. 

These features indicate three perhaps suborders, which are defined below. 

Quite as important, as indicating the avine affinity and remarkable character of this 
order, is the evidence derived from the pelvis. And first, the support of this arch, the 
femur, has been already alluded to. The head and neck of this bone are at right angles 
to the direction of the condyle. In other reptiles the axes of these are oblique to each 
other, so that the femur does not move in the direction of the axis of the body, but 
obliquely to it, thus permitting the body to rest on the earth. In the present case the 
structure is the same as in the birds and Mammals; the femur could only move in a plane 

parallel with the axis of the body. ‘The reduced length of the fore limbs of many Dino- 
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sauria, renders it impossible that they should have reached the ground, in progression, if 
the posterior were at all extended, and suggests that these reptiles walked erect. That 
this was the case is demonstrable from the materials at our disposal, I am inclined to 
believe. ; ; 
The ilium, instead of haying a vertical position as in reptiles, is longitudinal as in 
birds. That is, the small process which, in Lacertilians and Crocodiles, projects in advance 
of the acetabulum, is largely extended and developed, while the lower extremity of the 
posterior, or principal portion, is raised anteriorly, so that the two together constitute an 
elongate element, embracing not only the two posterior or original sacral vertebra, but 
a considerable number anterior to them. The effect of this is to diminish the proportionate 
number of lumbar or dorsal vertebrae, to increase the length of the consolidated sacral 
series, and to throw the acetabulum, and consequently the femur farther anteriorly, and 
also farther upwards, than in the ordinary reptiles. All these features are characteristic 
of the birds, and have direct reference to an upright position. Thus it is readily per- 
ceived that the consolidation of the sacrum, is related to the need of a greater strength of 
support at a single point; its length, and that of the ilium, to the throwing forwards of 
that support to beneath the centre of gravity of the animal’s body. 
The very elevated position of the acetabulum, and consequently of the usual point of 
support of the pubes, renders it in the highest degree improbable that the latter bones 
had the usual direction and position seen in the reptiles. That is, an anterior position 
would not allow of space for the enlarged visceral cavity which these creatures probably 
possessed, But it is obvious that in most of the Dinosauria, if not in all, the pubes were 
not supported in the same manner as in most Reptiles. In Hadrosaurus and Tguanodon 
there appears to have been absolutely no point of union between ilium and pubis, and in 
Teratosaurus and Megalosaurus that union, if existing, must have been very slight. The 
ischia of Stenopelix, Hadrosaurus, and Tguanodon furnish the substitute for this, in an 
anteriorly directed process for the support of the pubis, a feature otherwise characteristic 
of the Crocodilia only, among reptiles. s 
I conclude, therefore, that the pubes were not directed forwards and that they were 
not directed backwards either, in those forms at least, where there is no preacetabular sup- ‘- 
port for that bone. They must therefore have been directed downwards, and this i is thes, = & ; 
position they have 1 in the extreme avine form Compsognathus. i ee 
Such ischia as we are acquainted (with, are of a remarkably elongate form, simulating 
those of birds rather those of reptiles, and indicating clearly the existence of a great pelvic : 
visceral cavity. es ie 
From these considerations as to the extent of the pelvic elements V we derive further 4 
the visceral ayy was mainly supported by them and that it was transferred so a 
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posterior to its position in ordinary reptilia. This, taken in connection with the anterior 
position of the support of the body—the femur, rendered the erect progress of the Dino- 
sauria possible. 

Another approximation to the birds will probably be found in the sternum and 
coracoids. ‘These elements are but little known, and that imperfectly; the best example 
has been furnished by the great Teratosaurus suevicus Mey. Here, according to Plienin- 
ger, the elements corresponding to the xiphisternum of Lacertilia is a large thin shield- 
like bone, of elongate form. The coracoids are narrow, prismatic bones, and abut against 
the anterior angles of the xiphisternum; being entirely different from the broad flat 
element of the Lacertilia and other orders, which are usually extensively in contact with 
each other or with the xiphisternum. 

We have, however, among Dinosauria, as among Quadrumanous Mammalia, a series of. 
forms, from those constantly assuming the prone Lacertian position, to those that walked 
exclusively erect like birds. Perhaps the most Lacertilian form known is the genus 
Scelidosaurus of Owen: the greater equality in length of the limbs, and the numerous 
toes, as well as lacertilian dentition assign it to this place. Then we find forms like 
Iguanodon and Hadrosaurus, the most gigantic of land animals, where a semi-crect atti- 
tude was the natural one, as they like the Megatherium and Megalonyx, lived on vegeta- 
ble food, and were necessitated to raise themselves on their hinder limbs to reach it. Here 
the bird-like type is approached, in the reduction of the metatarsi to three, and the great 
antero-posterior extent of the ium. In the genus Laelaps the position was probably 
quite erect, and additional resemblances to the ornithic type are adapted to large animals 
no longer requiring a vegetable diet, but procuring their living food by activity and 
strength. They are accordingly organized so as to be entirely independent of extrancous 
support, and furnished with great powers either of running or leaping. 

Intermediate between this extreme, and the type of Ignanodon, comes a large carniv- 
orous genus, the Megalosaurus of Buckland, the representative of types like Laelaps, in 
the old world. In its longer fore limbs it differs from the most bird-like forms. A car-* 
nivorous type only known from teeth, is Aublysodon Leidy ; it is American. 

The other herbivorous species, of less size than Iguanodon, which was furnished with a 
dorsal series of dermal bones, is the Hylacosaurus armatus Mantell, found in the Wealden 
of England; while an allied form which was covered with long massive dermal spines, 
has recently been discovered in the same formation in the Isle of Wight, and referred to 
the genus Polyacanthus Owen. 

The sizes of the best known species of these genera are as follows : 
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Length ft. 
Polyacanthus, Owen, 9 
Scelidosaurus harrisonil, Owen, 12 
Iguanodon anglicus, Meyer, 28 
Hylaeosaurus armatus, Mant, 21 
Hadrosaurus foulkei, Leidy, 28 
Poecilopleurum bucklandii, Deslong, 25% 
Megalosaurus bucklandii, Mant, 130* 
Laelaps aquilunguis, Cope, 24 
Teratosaurus suevicus, Meyer, 130 
Ornithotarsus immanis, Cope, 130 


Prof, Owen suspects the animals of this order to have had the septum of the ventricles 


of the heart complete as in the Crocodilia. It is an interesting inquiry whether there were’ 


two aorta-roots or only one, and if one, whether the right or left remained. I have little 
doubt that the Dinosauria further resembled Crocodilia in having the lateral lobes of the 
cerebellum developed, and the vermis plicate. 

The affinity to the modern Sauria, or Lacertilia, which some authors have allowed of, 
is very slight ; the Crocodilia, though somewhat removed, are the nearest living allies. If 
we consent to a derivative relation between types, we must consider this order to have given 
origin by divergence and metamorphosis to both the Mammalia and Aves. The structure 
and embryology of the last two classes forbid the idea that either could have been derived 
from the other. 

Besides the differences in the structure of the tarsus and metatarsus observed in this 
order, there are marked differences in that of the tibia. Thus most of the order present a 
very prominent spine and crest, of bird-like character » but Plateosaurus Meyer and Tera- 
tosaurus Meyer both Triassic genera, appear to possess this character in a very slight 
degree, the former scarcely at all. I have, therefore, not included them in the groups 
following. 

ORTHOPODA. 


Cope Pree. Acad. Phila., 1866, 817. Therosauria Haeckel, 1865. 


Proximal tarsal bones distinct from each other and from the tibia, articulating with a 


tibia and with a terminal face of a well developed fibula. The ilium with a massive 
narrowed anterior prolongation. 


In the few genera of this suborder, of which the teeth have been discovered, a successive 


divergence from the type of the Goniopoda is visible, in the shortening and increase in 


* These estimates I have reason to think exaggerated, 
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number of the metatarsals. Thus so far as known, according to Owen, Hylaeosaurus 
Mant. had three closely approximate metatarsals. In Hadrosaurus they are elongate, but 
their number is unknown. In Iguanodon, Owen represents a fourth, but rudimental 
metatarsal, the hind foot being still three-toed, while in the more ancient genus Scelido- 
saurus, the same authority gives four shortened metatarsals, of which the smallest supports 
a digit; anda fifth rudimental metatarsus, which supports no digit. In Stenopelix there 
appear to be five digit bearing metatarsals according to Von Meyer. 

This order is then probably divisible into the following families : 


I. Teeth in several rows forming a vertical pavement; metatarsals ? three. 


HADROSAURIDAE. 


Embracing the genus Hadrosaurus, Leidy. 


II. Teeth im a single row, cutting; three digit bearing metatarsals. 


IGUANODONTIDAE, 
Genera Jguanodon Buckl. Hylaeosaurus Mant. ? Palaeoscincus, Leidy. 
Ill. Teeth in a single row, cutting; four digit bearing metatarsals. 
SCELIDOSAURIDAE, 


Genera Scelidosaurus, Owen. Stenopelix Myr. (?teeth). The last named genus is 
known from a single skeleton, in which according to Von Meyer, the sacral vertebra are 


all distinct. It is perhaps an immature individual. 


HADROSAURUS, Leidy. 

Proc. Ac. Nat. Sei. Phila., 1858, 218. Cretaceous Reptiles N. Am., 76. Z'rachodon, Leidy, L. C. 1856. ? Thes- 
pesius, Leidy 1. c. 

This genus embraces at least two species which are among the most gigantic terrestrial 
animals of which we have any knowledge. They represent the Iguanodon of the old 
continent, whose species is similar in bulk. The two genera, however, differ in many 
details. ‘The teeth, as above noted, are different. The spines of the dorsal vertebre, 
instead of being flat anteriorly, are smaller and slender subcylindric. 

Most of the characters of this genus have been given by Leidy in his description of 
H. foulkii. I adda more complete examination into the characters of the scapular and 
pelvic arches, which are but lightly treated of in the “ Cretaceous Reptiles of N. America.” 

Scapula.—Here may be introduced a description of certain massive bones of two indi- 
viduals of a species of Dinosaur. I had formerly admitted the possibility of their 
pertinence to the pelvis of Hadrosaurus, but the discovery of that element in the H. 
foulkei, indicates that another place must be sought for them. 
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There was when the bone was complete, a 
double head; the anterior or superior apparently 
for articulation with the coracoid; the inferior, 
to receive the proximal end of the humerus, 
-whose condyle is adapted to it both in size and 
shape. It isa flat bone curved in the direction 
of its plane, which is vertical, and narrowed 
distally, where it is broken off. It is expanded 
proximally into two heads of which the support 
of the inferior is in the general plane, while that 
of the superior is obliquely transverse to that 
plane: this head, which I believe to be the 
anterior and attached to the coracoid, is broken 
off. ‘The inferior articular face is slightly con- 
cave; it is rugulose for an articular cartilage, 
and its plane is exactly transverse to the long 


axis of the bone. Its form would be vertically 


oval but for an expansion on what I suppose to 
be the outer side. The inner side is characterized by an obtuse longitudinal ridge, which 
extends upwards and backwards from the anterior head and soon disappears. A  simi- 
lar ridge is seen in the ischium of Crocodilia. As this ridge disappears from the inner 
side, a more obtuse one appears on the outer, and is in line with the subtransverse expan- 
sion of the neck of the anterior head; it soon reaches the posterior margin of the bone, 
which it thickens. Between this poimt and the posterjor head, the margin is thin and 
acute. A more imperfect specimen of the same element from the same side (the right) of 
a rather smaller individual exhibits similar characters. 

As compared with the scapula of Iguanodon, Hylacosaurus and Scelidosaurus, a strong 
resemblance is seen in the marked distinction of the outline of the glenoid cavity, and the 
existence of a large distal depression of a subtriangular form, The anterior expansion is 
broken away, but from the indications at the fracture was probably well developed. 

The proportions. of the larger scapula indicate a gigantic animal fully equal to the 
known Hadrosauri; the humeral support agrees with that bone in the latter. The 
dimensions are as follows :— 


In. 
Length of fragment on posterior margin, 13.9 
Depth proximally (greatest), 7.2 


“distally, 4 


—— 


AND AVES OF NORTH AMERICA, 93 


In. 

Depth of glenoid cavity, 3.4 
Width eiis<* & 3.16 
“  * anterior expansion, 4.22 

“= fractured end, : 1.8 


Another fragment of an animal of dimensions similar to the last was found at the same 
time and at or near the same place, (Freehold,) in Monmouth county, New Jersey, but 
cannot be associated with the above described scapula, as neither the place nor time of dis. 
covery can be ascertained with sufficient accuracy. It appears to be the glenoid cavity of 
a scapula from which the blade has been broken off, and from which a short subconic 
procoracoid projects. ‘The accompanying cut and measurements will furnish the requisite 
information respecting it. 


Inches. 

Length from a to 6, 5.54 
Siw ean Osta ©, 1:22 

4 or Om GOK. 4.71 

ge RG es 8 3.03 


The fragment may belong to Mosasaurus. 


Pelvis.—There is much difficulty in determining the true relations of the pelvic ele- 
ments of these and other Dinosauria, owing to their unusual forms, our imperfect materials, 
and the discrepancies between authors, 


Ilium.—Onre of our best clues is the skeleton of the Iguanodon discovered at Maid- 
stone, and preserved on a block of rag, which has been described and figured by Professor 
Owen. ‘The bones mostly preserve a normal though much disturbed relation to each 
other. An examination of the figure and description strongly suggests— 


First, that the hooked superior prolongation of the ilium is the posterior, not the an- 
terior, as described by Owen. ‘This is confirmed by Owen’s figure and description of the 
ilium and sacrum of the same species in Wealden Reptiles, Pl. III. (Iguanodon), where 
the thick hook-like process with its abrupt descent to the acetabulum, is also posterior. 


The structure of Hadrosaurus, in which both caudal and lumbar vertebree have been 
discovered, proves that this relation is the true one. The caudals have a greater trans- 
verse diameter than the lumbars, which are comparatively quite contracted from side to 
side. ‘This is the reverse of what is usual among reptilia, where the caudals are usually 
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the most contracted. The wide caudals continue without contraction to the point where 
the tail reaches the ground. They then begin to elongate. The anterior vertebra thus 
form a massive column, which no doubt supported the weight of these monsters. ‘That 
the ischia performed this function in part in Lelaps, is evident not only from their more 
massive structure, but from the more elongate caudal vertebre, while the still more slender 
caudals in the known Triassic genera, adds to the evidence derived from the ischia as to 
their use. 

In the ilium of Hadrosaurus the slender hooked process and the expanded tuberosity 
both exist, and I am disposed to place the former posteriorly, and the latter anteriorly 
and externally as the most probably correct relation. This, moreover, throws posterior to 
the acetabulum, the more elongate articular face, where one might look for the ischiadic 
suture with propriety. This arrangement, however, presents the apparent anomaly of 
position, that the planes of the inner faces of the ilia are made to converge instead of di- 
verge, thus rendering the interiliac cavity remarkably narrow. ‘There can, however, be 
no doubt that this is really their position in Iguanodon, judging fromm Owen’s figures 
(above), III. and IV., and that the sacral diapophyses really rest on the convergent faces 
of the ilia, whose planes are directed inwards as well as downwards. ‘This adds still fur- 
ther to the peculiar ensemble of characters of these Dinosauria. 

This relation has already been described as the true one, by Leidy. 

The anterior prolongation of the ilium in Hadrosaurus appears to be less slender and 
more plate-like than in Iguanodon and Scelidosaurus, where it is remarkably produced. 
Nevertheless, in the accompanying cut, the restoration (by Dr. Horn) of the anterior por- 
tion may be too much dilated, and is probably not long enough. 

Pubis. This element of Hadrosaurus has never been described. I believe that I find 
it in a proximal portion of a large bone, which occupies this relation very appropriately. 
Its proximal superior subtriangular articular. face is naturally associated with the already 
assumed anterior articulation of the ilium, and when so placed, presents outwards the 
smooth articular surface of the anterior part of the acetabulum. It also presents forwards 
a narrowed process, and in line with the same posteriorly, a broad, vertical plate which is: 
soon broken off, but which I suppose to have been continued but a short distance. The 
posterior process I suppose has been continued as the support of a slender pubis,* conform- 
ing in this respect to the type of birds. That there is very little trace of articulation for 
ischium behind the acetabulum is obvious, so that it is to be supposed that this element 
was small, vertically dilated proximally, and in contact with the pubis at the superior 
processes on the supero-external margin of the latter. = 


* A suspicion which I at one time entertained, that the so-called pubis of the Crocodilia was homologous with 
the marsupial bones, has been removed, by reading Rathke’s posthumous work on the development of the Crocodile 
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Length iliac face pubis, 

VV ICCD etree a 

Entire depth, 

Width pubic process where broken, 


anterior process where broken, 
“ acetabular face, 


Fig. 29. 


—_ 


Ossa ischia. These lateral elements are not very different from 


95 
Inches. 

4.25 

2.9 

7.5 

2. 

4.6 

3.4 


those identified by 
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Owen in Iguanodon with clavicles, and by Leidy in Hadrosaurus with the pubes. The 
Director in the British Museum has well pointed out the possibility of such a form of 
clavicle being probable, after a comprehension of the variations presented by the modern 
Sauria, and the not dissimilar form in Trachysaurus and Cyclodus. Leidy, however, is of 
opinion that similar bones in Hadrosaurus resemble rather the pubic bones of Iguana, and 
calls them pubes, with doubt. The writer sees a much greater resemblance between them 
and the elements called ischia by Wagner in the Compsognathus, and which are homolo- 


gous with the posteriorly directed bone so called in birds. 


It is noticeable that in the great Dinosauria the supposed clavicles do not diminish in 
length in the same proportion as do the humeri, as one would be led to expect were they 


clavicles. The relative lengths in three species are as follows :— 


Inches. 
Iguanodon anglicus ; humerus, ad, 
os ischium, 293 

Hadrosaurus foulkii ; humerus, 22.5 
os ischium, 2T 
Laelaps aquilunguis; humerus, 12. 
os ischium, 20. 


Their density and strength in the last named species are not readily reconcilable with 
the needs of such small fore limbs. Further, in Stenopelix Myr. and Compsognathus, 
where similar elements exist in the position’of pubes and ischia, no clavicles have been 
preserved to us. 


The more or less normal position in which these bones were found in the Maidstone 
specimen of the [guanodon, as given in the figure accompanying Prof. Owen’ 's monograph, 
has been already alluded to; the ilia were lying parallel with each other, their extremities 
similarly directed. ‘The ischiadic bones lay across the ilia in their axes, the anterior dilated 
extremities lying not far from the position of the lost pubes, the posterior directed far be- 
hind the iliac crests, parallel to their axes. ‘The similarity of position in both, and the 
preservation of relation between many of the other bones, renders it probable that their 
identification’ with ischia also indicates their natural relation. 


The direction of the ischia is a aienlt point to determine, but may be best understood 
by reference to those of Megadactylus and Clepsysaurus. In Hadrosaurus (see Leidy’s 
plate in Cret. Rept. U. 5.) this bone consists of a long slender subcylindric shaft with 
dilated extremity. The dilated portion thin, a part in line with the shaft and truncate, mr : ‘ 
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separated by a concave margin from a larger portion at right angles to the shaft. The 
latter bears an oblique surface for fixed articulation at its extremity. 

In Megadactylus,* the distal portions of the ischia are united on the median line for a 
considerable distance, and are styloid in form. ‘This portion is evidently distal, from the 
lack of articular faces and the divergence and flattening of the other extremities. ‘They 
also resemble the distal extremities in Compsognathus. In Clepsysaurus, the shaft and di- 
lated extremity are both preserved. The former resembles that of Megadactylus, the latter 
that of Hadrosaurus in some degree. If the shaft be posterior, the other extremity is an- 
terior, and the larger dilatation extending at an angle to the shaft supports, no doubt, the 
iliac articulation. The trihedral shaft indicates a median line of junction. In Hadrosau- 
rus no part of the shaft presents a face for contact with that of the other side, while in 
Lielaps such face is very distinct and elongate. From the above, I suppose that the larger 
extension of the ischium is superior and bears the iliac articulation, that the concave an- 
terior outline is that bounding the acetabulum, and that the lower dilatation was in con- 
tact with but not united to the pubis. ‘his is the more probable, since it agrees nearly 
with the arrangement in Iguanodon, as pointed out by Huxley.t It cannot be denied, how- 
ever, that the supposed iliac articulation in the ischium in Fladrosaurus, bears a remark- 
able similarity to the median suture presented by the union of the two supposed ischia on 
the middle line below and distally, as in the pubes of Struthio. In that case, they would 
be pubes. In a posterior direction and median approximation it will agree also with the 
known pelvic elements of an interesting Saurian described by Von Meyer (Palaeonto- 
graphica) from the Wealden of Germany, the Stenopelix valdensis. No attempt has been 
made, so far as I am aware, to refer this animal to its place. It appears to me in its ver- 

; tebral and pelvic features to be a small Dinosaur allied to Scelidosaurus Owen. ‘The 
ischia, however, are remarkably prolonged posteriorly, and find a parallel in Compsog- 
nathus Wagn. 

Believing them to be ischia, the inferior pelvic arches of Hadrosaurus were light and 
slender, the ischia parallel and light, and entirely incapable of supporting the weight of 
the animal, as was done by Megadactylus. ‘The tail was no doubt the great support when 


the head was elevated. 


* The large pneumatic foramina in the vertebre of this genus, together with those seen in the sacrum of Leelaps, 
explain the character of similar vertebrae described as os quadratum of Iguanodon by Mantell and Owen, and sacrals 
of Hadrosaurus by Leidy. I regard the latter as indicative of a new genus allied to the Goniopoda. 


+ Opportunity of reviewing this part of my essay having offered, I must point out the confirmatory evidence I 
have derived from Prof. Huxley’s recent explanation of the structure of Hypsilophodon, with regard to my determin- 
ation of the pubes in Hadrosaurus. He proves conclusively its posterior direction, which view I adopt for Hadrosau- 
rus, contrary to my former supposition. 
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The figure 29 is the result of the preceding considerations, but it is not to be consid- 
ered as completely demonstrated. ‘They all go to show the narrow and prominent form 
of the abdominal region, which was associated with its posterior position, and the great 
lengths of the femora. Fig. a is a front view of the pubis; 6 is an internal view of the 
ischium of Clepsysaurus. 

Dentition.—The teeth ofthis genus are very much smaller in relation to the size of 
the animal than in Iguanodon. They bear enamel on one surface only, the external for 
the inferior series as Leidy points out. Thus but one edge of the worn crowns is enam- 
elled, and acts functionally like that of the anterior faces of the incisors of Rodents. ‘They 
produce shear-like edges, cutting the vegetable food by a horizontal transverse motion. 


HADROSAURUS MIRABILIS, Leidy. 


Proceed. A. N. Sci., Phil., 1868, 199. 

Trachodon mirabilis, Trans. Am. Phil. Soc., XI, 1860, 140. Tab. 
Upper Jurassic Bad Lands of Judith River, Nebraska. 

Known from teeth, and perhaps vertebre and phalanges. 


HADROSAURUS FOULKII, Leidy. 


Proc. Acad. Nat. Sci., Phil., 1858, 218, Cret. Rept. U. S. 76, Tab. XII to XVII. 
Cretaceous green sand, New Jersey. 


‘There are eight localities in the green sand of Cretaceous age in New Jersey, from 
which I have seen portions of this species. 


HADROSAURUS ?OCCIDENTALIS, Leidy. 


T hespesius occidentalis. Trans. Amer. Philoso. Soc., XI., 1860, 151, tab. 
? Cretaceous Beds of Nebraska, between Moreau and Grand Rivers. 


Of this supposed species, Leidy says, ‘‘Had the remains of Z’hespestus and Trachodon been found in a deposit of 
the same age, I should have unhesitatingly referred them to the same animal, and I cannot avoid the suspicion that 
future investigation may determine them to be the same.”’ In this he refers to Hadrosaurus mirabilis, which Hayden 
discovered in the Jurassic of Judith River, while the types of Tespesius were found by the same geologist, in a bed 
with other vertebrates, mostly reptiles, which he determined to be of Miocene age. 

Now, the extreme improbability of this type occurring in a Miocene bed will occur to many palaeontologists, as 
has tome. With the view of determining this point if possible, I instituted an examination of the forms brought by 
Dr. Hayden from this locality, and first of that most characteristic animal, the Ischyrotherium, of Leidy. This, as 
has appeared in the preceding pages, I believe to be a reptile, allied to Plesiosaurus, a conclusion which at once estab- 


lishes the Mesozic age of the bed. It coincides with the presence of Hadrosaurus, in indicating Cretaceous or upper 
Jurassic age. 
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As Leidy has referred the eastern and western herbivorous Dinosouria to one on the same genus, and as there is 
much doubt as to whether the present animal is not one of them, I refer the latter here as an expression of the 
probabilities of the case. 


PALAEOSCINCUS, Leidy. 


This herbivorous genus is, as remarked by its describer, an interesting representative of the Hylaeosaurus of the 
European Wealden. 


PALAEOSCINCUS COSTATUS, Leidy. 


Tr. Am. Phil. Soc., 1860, 145. 
Upper Jurassic Bad Lands of Judith River, Nebraska. 


ASTRODON, Johnston. 


Amer. Journ. Dent. Sei., 1859. 


ASTRODON JOHNSTONI, Leidy. 
Cret. Rept. U. S., 102, Tab. 
Cretaceous greensand, Maryland, (near Bladensburg. ) 
To a genus nearly allied to the present, should be referred the animal represented by 
a large tooth discovered by Thomas Wright in the Island of Wight, described and fig- 
ured by him in the Annals and Magazine Nat. History, 1852, p. 89. The creature has 
been of larger size than the Astrodon Johnstoni, and apparently of a formidable nature. 


GONIOPODA, Cope. 


Proceed. Ac. N. Sci., Phila., 1866, 317. 

Harpagmosauria Haeckel, 1866. 

Proximal tarsal bones distinct from tibia; the latter closely embraced by the much 
enlarged astragalus, on its inferior and anterior faces, forming an immoveable articulation. 
Astragalus, with an extensive anterior articular condyle below, above in contact with the 
fibula, which is much reduced, especially distally. Anterior part of the ilium dilated, and 
plate-like. 

This group is named from the abrupt flexure of the ankle in the middle of the 
tarsus, preventing the foot from being extended in line with the leg. 

It represents no doubt an early stage of developement of the Symphypoda, and is 
remarkably similar in the same points in the structure of the posterior extremity, to the 
embryo of the chick at about the ninth day. At that time the metatarsals of the bird are 
distinct, proximally joined by a single tarsal element, which itself is separated by the artic- 
ulation from a transverse piece composed of the confluent proximal tarsal series, The 
latter element is not at this time united with the tibia, but it is in contact with the fibula. 
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The fibula in latter stages withdraws from this connection, and becomes much shortened 
and reduced.* 
The genera which belong to this order are, 


Laelaps, Cope ; 
Poecilopleurum, Deslongchamps ; 
Megalosaurus, Buckland ; 


Coelosaurus, Leidy; 
and perhaps, 
Bathygnathus, Leidy ; 


Aublysodon, Leidy. 


LAELAPS, Cope. 


Proc. Acad. Nat. Sciences, 1866, p. 275; 1. c., p. 316; 1. c. 1867, p. 284. American Naturalist, 1867, 27. 
Dinodon, Leidy, Proc. A. N. Sci., 1868, 298, not Ibid., 1856, and Transac. Am. Phil. Soc., 1859. 


LAELAPS AQUILUNGUIS, Cope. 
Loe. Cit. Leidy. 1. c. 1868. 


This species was described by the author from a number of bones and fragments derived from the top of the 
‘chocolate’? stratum of Cook & Smock’s upper bed of the Cretaceous Greensand of New Jersey, at a depth of 
about twenty feet below the surface. They were found by the workmen under direction of J. C. Voorhees, Superin- 
tendent of the West Jersey Marl Company’s pits, about two miles south of Barnesboro, Gloucester co., N. J. The 
bones preserved were portions of the under jaw with teeth, portions of the scapular arch, including supposed pubes 
two humeri, left femur, tibia and fibula, with numerous phalanges, lambar sacral and caudal vertebrae, and numerous 
other elements in a fragmentary condition. 

The discovery of this animal filled a hiatus in the Cretaceous Fauna, revealing the carnivorous enemy of the 
great Herbivorous Hadrosaurus, as the Aublysodon was related to the Trachodon of the Nebraska beds, and the 
Megalosaurus to the Iguanodon of the European Wealden and Oolite. 

In size this creature equalled the Megalosaurus bucklandii, and With it and Aublysodon, constituted the most 
formidable type of rapacious terrestrial vertebrata of which we have any knowledge. In its dentition and huge 
prehensile. claws it resembled Megalosaurus. The species is now rediscribed with additional observations and with 
figures. 

? Zygomatic arch.—A portion 6.5 inches in length is perhaps the malar portion of the arch rather than the 
squamosal, since near the termination of its inner or concave face it is pierced by a large foramen, similar in position 
to the suborbital foramen. The bone is slender, chiefly strengthened by a strong external, horizontal ridge, which is 
probably the homologue of that noticed by Prof. Owen as dividing the face of the. maxillary and malar in Scelido- 


saurus. Alone and below this rib, the bone rapidly thins away. There is little curvature, indicating a long slender 
zygoma perhaps as in Compsognathus. The foramen has not been closed above. 


; Lines. 
Vertical depth inside of front of foramen, 18 
Horizontal depth zygoma, 15 


Mavillary bone.—A portion of the right maxillary displays parts of four alveolw: three of these have a flattened 
oval section, while the anterior is round, suggesting the presence of a canine-like tooth. One successional tooth in 
place extends from the bottom of the alveolus to within .75 inch of the maxillary border; it stands obliquely in place, 


*See Gegenbaur, 1. c. 


a 
_——— 
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the posterior cutting edge being directed outwards. The anterior alveolus is shallower than the second, and this 
shallower than the third, which gives an oblique slope to the fractured margin of the bone, and suggests the applica- 
tion of another skeletal piece. This I suppose to be the premaxillary, as the bone is externally too flat to permit the 
median premaxillary suture to occupy that position. The upper portion may be related to the margin of the nares. 
A series of five foramina extends along the outer face of the bone opposite the middle of the depth of the alveole. 


The alveole are directed more anteriorly from behind forwards. 


Lines. 
Depth of alveolus, 34 
Length crown of successional tooth, 25 
Length piece embracing four alveole, 61 


Mandible.—One portion from the anterior part of the ramus. The latter measure three inches in depth from the 
outer alveolar border, which is a little more elevated than the internal, and 1.5 in. in thickness at the fractured edge. 
A longitudinal series of vascular foramina extends along the middle of the external face. The teeth are implanted 
in deep alveole, and had transversely oval compressed fangs; the sections of the crowns of teeth from different 
portions of the ramus differ. Two from the anterior region are considerably recurved, the concave or posterior edge 
deticulate to the base of the enamel, the anterior aspect minutely serrate, two fifths the length from the tip. Section 
at this point lenticular, lower down the anterior face becomes broader and rounded, giving a rotnded cuneiform 
section. Throughout, one face is more convex than the other. A young posterior tooth yet in the alveolus (no. 3) 
is less recurved, subacute, and of more lenticular section, having both edges denticulate to the base of the enamel. 


Fangs hollow, the pulp cavity capacious but rapidly diminishing and short; the cast sulphide of iron and marl. 


Inches, 
No. 1; total length (fang broken), 2.33 
length of enamel, 1.83 
width below, .833 
anterior diameter, .438 
No. 2; length of crown (tip restored), ; 1.875 
anterior diameter, a 
No. 3; length of crown, 2.125 
width at base, .688 


Larger teeth are indicated by fragments. The development of the teeth has apparently proceeded as in Megalo- 
saurus. The development of the dental papilla takes place within a niche of the alveolus, between it and the inner 
mandibular or maxillary wall. Small serate casps are found in this position beneath but a thin stratum of bone. In 
one situation a second successional tooth occupies a position between the primary cusp and the functional tooth, and 
is about intermediate in size between them. These successional teeth then increasing in size, by a horizontal move- 
ment, transverse to the cranial axis, place themselves close to the fangs of the functional teeth, into whose places 
they gradually rise. An absorption of the dental wall probably prepares the older tooth for shedding, at which time 
the apex of the successional tooth is ready for use.* 

Vertebre.—No ceryical or dorsal vertebrae were preserved ; we have only as yet sacrals, and numicrous caudals. 
All are much constricted medially, or hour-glass shaped, the centrum cylindrical in seetion throughout in most of the 
caudals, the anterior of the latter and the lumbars of deeper vertical than transverse diameter throughout. The 
articular surfaces are moderately shallow biconcave in all, most strongly in the subproximial eaudals. The neural 
arches attached by permanent suture, and inferior surfaces for articulation of chevron bones. The candals offer 
indication of neural spines ; their traces are on the majority low, and of considerable longitudinal extent. Articular 


* Deslongchamps figures a tooth as doubtfully belonging to Poecilopleurum. It resembles that of a Crocodilian, and probably belongs to a species of that 
subclass, He states that Megalosaurus-like teeth occur in the strata in which Poecilopleurum was found. There is now much reason to believe that the latter 


are the true teeth of the genus in question, 
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surfaces for chevron bones were much narrowed anterior to the middle of series, so that we can infer that the tail 
was proximally cylindrical. Zygapophyses turned upward, not outward. 

The portions of the three sacrals preserved indicate that the centrum is very much compressed, as in other Dino- 
sauria. The proximal caudals, or those with diapophyses, have also compressed centra, though this is less marked 
than in the sacrals. The diapophyses come off from the neural arch above its union with the centrum in four such 
vertébre preserved. In these the arch is not coéssified. In the remaining nine there is no trace of diapophysis 
beyond a ridge visible in the anterior ones, and the arches are coéssified. In the four anterior there is on the poste- 
rior half of the median line below, a strong groove ; in the two median, a foramen penetrates the centrum ; in the 
posterior the groove is less posterior in its position. In the posterior series of ten it is represented by an indistinct 
plane. These vertebre are relatively less compressed than the first, but have a more concave inferior outline. The 
neural spines of these have been apparently curved upwards and backwards, judging from the direction of the lines 
of ossifie growth, as in Poecilopleurum. They originate a little anterior to the middle of the length of the vertebra. 
Anterior to this point the neural canal is only partially roofed over, there being an opening into it just in front of the 
base of the neural arch. Anteriorly the roof would appear to be composed by the union of two horizontal lamine of 
the anterior zygapophyses. The articular faces for chevron bones are small. 


In. Lin. 
Dimensions of an anterior caudal; length centrum, 4, 3 
depth do. from suture of neural arch, AL 0 
width articular face (anterior), 3. 6 
* centrum at middle, 2.56 0 
Length of median caudal, ; 4,625 
Breadth centrum, 2.375 
Length base neural spine, 3.25 
Length of a distal caudal (with neural canal), 2.875 
Diameter centrum transverse, 1.125 
eS se vertical, 875 
Proximal caudal (with short diapophysis) length, 4.5 
Depth centrum, 3.125 
Width ad 3. 


Three separate vertebre appear to be most probably sacrals, and indicate that this individual was not adult. 
Their form is much compressed, and the articular surfaces are rather expanded and concave. The superficial 
layer of the latter is very thin, and covered with delicate raised stria, mostly transverse in direction. They present 
the appearance of incomplete development, and would no doubt at a later period codssify with those of the adjacent 
vertebra, forming the long sacrum common to the order. _ Their exterior dense walls are remarkably thin, and the 
internal structure of the centra is coarsely spongy or almost cavernous, being far less close and compact than that of 
the cancellous centra of the caudals. The largest of these has a strong median groove above, probably that of the 
neural canal: greatest elevation of articular surface 5 in. 2 lin., greatest width of same 4 in. 2lin. The tissue of this 
centrum is so coarse as to resemble the borings of Teredo. In another a large foramen marks the mouth of a canal 
which enters the centrum just behind one of the articular surfaces, and above the thickest portion of the centrum. 
It descends obliquely towards the middle of the centrum, but its course can be traced only an inch. Foramen .9 inch 
in diameter. 

The number of caudals preserved is fourteen. From interruptions in the series I imagine that ten have been 
lost, probably a few more; I think the whole number can be estimated at twenty-five. Both distals and proximals 


are preserved; the former are small and slender, the latter compressed, similar to the sacrals, and with diapophysis, 
and neural arch not codssified. 


' 


This furnishes a remarkable contrast to Hadrosaurus, to which Leidy reckons fifty vertebrae, and a depth of 
tail of a foot and a half. 


. 
* ; 
They thus ee in several ways, the bone referred by Mantell and Owen to the place of the os quadratum, with doubt. There is little probability 
to my mind, of this reference proving other than erroneous; see the fig. in Pl. XI at the end of the volume. 
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In comparing this series with those of Poecilopleurum, 
so well illustrated by Deslongchamps, it is observable that 
vertebre of similar proportions in the two are without diapo- 
physes in the former, while they possess them in the latter. 
Thus the diapophyses probably cease at a point in Laelaps 
anterior to the same in Poecilopleurum. It is also noticeable 
that while they are obliquely directed backwards in the latter, 
those having them as well developed in the former exhibit 
them transverse. 


Humerus.—Both are preserved, but lack the distal con- 
dyle; about half the coronoid fossa of one remains, furnish- 
ing an indication of the breadth of that extremity. They 
are proximally much dilated, having a very strong postero- 
external ala and a shorter antero-internal dilatation. They 
are not half the length of the femur; the shaft is flattened 
antero-internally. Of the proximal articulating surface a 
portion is lost, but a narrow surface continuous with it exter- 
nally does not extend further out on the dilatation than oppo- 
site to the middle of the shaft. I find no trace of a globular 
condyle, as is seen in Hadrosaurus. Coronoid fossa large and 
well marked, not near to penetrating; medullary cavity of shaft 
relatively smaller than in the bones of the leg. 


In. 
Length of humerus (restored), 12. 
Greatest proximal breadth, 3.75 
Distal breadth across coronoid fossa, 3. 
Circumference of shaft, oan 


These humeri are relatively shorter than in Hadrosaurus 
and Iguanodon, and the external ale do not pass so abruptly 
into the shaft asinthem. They resemble most those of Poeci- 
lopleurum. They differ from these in being much dilated dis- 
tally, especially internally, and in having the coronoid fossa 
much more pronounced. 


Fore-limb.—In the lack of the necessary pieces, one can- 
not go far wrong in estimating the length after that of Poe- 
cilopleurum. In it the lower arm is three-fifths the humerus, 
which gives for Laelaps a length of 19.2 in. to the wrist. If 
we accept the Crocodile as the next nearest ally in the fore- 
limbs, we find the carpus and hand to be .75 of the humerus. 
The ungueal phalange preserved in Poecilopleurum is shorter 
than in the Crocodile; if however we add 9 inches to the 
length already estimated, we have for the whole 2 ft. 4:2 
inches. 


This is, as will be hereafter shown, a little more than one 
fourth (1-83.71) the length of the hind limb. 
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Left Femur.—The head and summit of the great trochanter, and the posterior portions of the condyles, are broken 
away. The shaft is rather slender, and is strongly arched forwards and slightly outwards. The third trochanter is 
on the posterior face, is turned inwards, and marks one-third the length of the shaft from the supposed position of 
the head. Just below it the shaft is cyclo-trigonal, while for a short distance above the condyles it is flattened ante- 
roposteriorly. It is strongly concave between the condyloid ridges at the distal end. At this place the external face 
is convex, the internal concave as high as a point a little more than a fourth the total length. The concavity is sepa- 
rated from the anterior face by a strong ridge which is partly broken away. The anterior surface is turned posteriorly 
to the external condyle, while it is coneave and turned forwards to the internal condyle. 

The posterior portions of the two condyles are broken away, so as to give their remaining portions almost exactly 
the form of the head of the femur in Hadrosaurus and Iguanodon. The dense layer of the remaining portions is 
much worn away, but enough remains to show that the external was rather the more prominent. The trochlear and 
popliteal concavities approach much nearer together than in Megalosaurus, causing a greater attenuation of the 
basis for the condyles. It cannot be ascertained whether the external condyle bore the small process behind seen in 
Megalosaurus 

The neck is much compressed anteroposteriorly, and extends much interior to the line of the shaft. The poste- 
rior face is regularly convex, and then turns into the transversely convex exterior, which is divided above by the 
groove that separates the external trochanter. The broad posterior face narrows below this trochanter, and presents 
a strong convexity posteriorly, opposite the upper portion of the third trochanter. The outer trochanter has a flat 
anterior face, and presents a sharp margin inwards. It is separated from the neck by a deep longitudinal concavity. 


It is probably much shorter than the head of the femur, about as in Megalosaurus. 


In. 
Length of femur restored, 35.5 
«< actual, 32. 
Transverse extent of condyles, 6.45 
Posterior breadth of neck, 6.5 
Anterior “of great trochanter, 3.25 
Diameter neck and =“ ee 4.5 
“ anterior groove between them (medially), 1.5 
Circumference shaft at middle, 115 


- 


This element, compared with that of Megalosaurus, differs in its considerably more slender form, and in its curva- 
ture. The femur of the latter genus is very stout,‘and has a straight axis. The posterior prolongations of the 
condyles are broken away, but if the external were as small as in Megalogaurus, it was more external, and the poplit- 
eal concavity not so abruptly distinguished from the posterior face of the shaft above. This extremity of the bone 
more nearly resembles that of the Poecilopleurum bucklandii, described and figured by Deslongchamps. 

In my original description (Proc. A. N. Sci., 1866) I reversed the position of this bone, I believe incorrectly, 
which has been observed by Leidy. As it stands broken, the distal extremity is almost identical with that of Hadro- 
saurus, and the proximal with the trochanter furnishes a very good basis for condyles like those of Megalosaurus; 
hence the error. 


The relative lengths of the femur and humerus of certain genera of this order may be compared as follows:— 


Humerus. Femur. Proportion. 
Iguanodon anglicus, 19 33. 575 
Hadrosaurus foulkei, : 22.5 in. 41.5 54.2 
Laelaps aquilunguis, 12 in. 35.0 .33.8 
Poecilopleurum bucklandii, 13 38 


Left Tibia.—The tibia is more slender than that belonging to Megalosaurus described by Prof. Owen, and the 
‘distal articular surface, instead of being lozenge-shaped, is cuneiform, the inner wide extremity oval rounded. Inner 
transverse breadth of proximal head one fourth total length. Anterior crest very strong, much incurved, disappear- 
ing at between the proximal fifth and fourth of length; internal ridge on proximal half, strong, but not reaching 
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condyles. Posterior condyles separated by a deep notch, inner larger than outer (outer larger, Megalosaurus buck- 
landii). Shaft much compressed from before backwards, and distal articulation at right angles to proximal, concave 
on its interior half. On the exterior face a strong crest extends along the proximal fourth of the length, not reaching 
the head, which is the point of contact of the slender fibula, and is similar to the same in birds. 


In. 
Length of tibia, 30.75 
Circumference proximal head, 15. 
Anteroposterior diameter do. eo 
Posterior transverse do. do. 5.5 
Transverse length distal condyle, ils 
Longitudinal inner breadth, 2.5 
Circumference of shaft at middle, 10.5 


These long bones are hollow, with thick walls of dense bone; diameter of medullary cavity at middle of tibia 
1.5 inch. 

Left Fibula.—Twenty-four inches preserved, proximally concave and dilated; condyle curved, narrow acuminate 
oval, in profile concave, then rounded descending; length 6 in., median breadth 1.75 in. Just below the condyle on 
the inside is a deep concavity with abrupt superior and lateral walls. Shaft less flattened below, but slender, reaching 
a width of 1gin. The fragment which occupied the most distal position which is preserved, is rather less flattened, 
but quite convex on the outer face. It is not very unlike in general form the fibula of the ostrich, and like it is 
continued to the tarsus, closely applied to the tibia. Its proximal half lies on a ridge of the tibia in Laelaps, but 
when the distal end of the latter expands, the fibula continues directly across the expansion, appressed to the anterior 
face, in a shallow groove. 

I have given the fibula a relation the reverse of that assigned to Hadrosaurus and Iguanodon by Leidy and Owen 
respectively, that is, I consider their inferior extremity the superior, and vice versa. This relation is coincident with 
their bird-like affinities, which require a restriction of the fibula distally, not proximally. It also furnishes the 
requisite extent of articular surface for the condyles of the femur in Laelaps and Hadrosaurus, as well as in Scelido- 
saurus, according to Owen’s plate. The head of the tibia, alone, is too narrow for the femur in the two genera first 
mentioned. This structure accords also with Compsognathus, where the fibula is reduced distally. 

Tarsus and Metatarsus.—The distal extremity of the tibia is transverse, and much compressed, and does not ex- 
hibit any of the usual appearances of an articular surface, neither the reptilian condyle, nor a cotyloid cavity sufficient 
for an astragalus of the size necessary for an animal of such bulk. A bone, presenting a broad hour glass faced 
articular surface was discovered with the other remains, and had puzzled the anatomists who had seen it. This 
piece exhibits along its whole posterior aspect two faces, which form a reéntrant angle for a fixed articulation: this 
is found to have been applied to the extremity of the tibia exactly, and to have been fixed by strong articular liga- 
ments. The medially constricted condyle presenting forwards and a little downwards exhibits an unusual modification 
of the vertebrate astragalus. 

The fibula presents a long and narrow articular surface at the knee, and fitting the tibia by the concavity of its 
inner face, becomes greatly attenuated at its distal third, where it is, in consequence of an obliquity of its direction 
applied to the anterior face of the former bone. It may then be supposed to extend to the outer margin of the 
astragalus, and terminate at the small caleaneum which embraced the outer anterior extremity of the tibia, like an 
epiphysis. In applying the astragalus, we see that a process projects from its superior margin, which when applied 
to the face of the tibia occupies with its flat inner face a shallow longitudinal concavity of that bone. This concavity 
continues across the external expansion of the same, and is continuous with its outer margin in direct line with the posi- 
tion of the fibula. The continually increasing slenderness of the tibia as represented by a large fragment of its distal 
portion, renders it extremely improbable that it spanned the concave outline of the tibia, to be in contact as in reptiles, 
with the distal extremity of the tibia, in the usual position of the malleolus, especially as there is no face for contact 
on the latter. Continued from its point of obvious contact with the external margin of the tibia, it falls nearly into the 
shallow groove mentioned and into the line of the ascending portion of the astragalus. The latter is broken off at the 
extremity, but presents a form not very different from the broken slender end of the fibula, and is of about the same size, 
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A reasonable inference is that they were continuous, and Ihave taken this view. (Proc. Acad., 1866, p. 316.) There is 
however an objection to this position. One is that the astragalus does not extend across the entire end of the tibia, 
and presents a smooth surface, perhaps an articular, at its outer extremity. This must have been in contact with a 
small astragalus or with a malleolar extremity of the fibula. The thin external expansion of the tibia could support 
but little weight, and as the condyloid convexities of the astragaloid piece are nearly equal, there would seem to be 
little need of additional condyloid face. Should however the fibula have descended to this point, its course must 
necessarily have been alongside the ascending process of the astragalus, but not in contact with it. There is no trace 
of such contact, as the process presents externally an obliquely rounded surface, ending in an angular margin with 
a posterior flattened face. 

Two other examples only of this structure are known in the vertebrata, one of which I find mentioned in Cuvier 
Ossemens Fossiles, X, p. 204, Tab. 249, fig. 834-5. This author studied the distal extremity of a tibia with applied 
condyloid astragalus, from Honfleur, which he was not able to assign to any known species or genus, but which he, 
with usual sagacity, includes in the chapter devoted to Megalosaurus. He however regarded the face of the tibia 
receiving the condyloid bearing bone, as the inner, instead of the anterior, stating that the tibia is laterally instead 
of anteroposteriorly compressed, so anomalous is this structure among vertebrates. He regarded the bone as the 
astragalus, and did not perceive any connection between its anterior ascending apophysis and a fibula, partly because 
a fibula with distinct distal articulation was received with the same bones. 

Gegenbaur’s demonstration of the nature of the ankle joint among birds and reptiles at once makes the nature 
of the present case clear.* 

This tibio-tarsal bone possesses an articular facet on its exterior extremity, probably for conjunction with a 
caleaneum which supported a small second row tarsal and perhaps rudimental metatarsal and phalange. Its plane is 
transverse and does not cover the whole extremity, the anterior margin and a knob on the anteroposterior part of 
the extremity projecting beyond it. Exterior to the middle of the upper margin of this piece and at the internal 
base of the ascending apophysis, it is perforate, as is the cavity above the condyles of the humerus in the higher apes, 
and may have received a similar coronoid process of a scaphoides. : 

As compared with the species examined by Cuvier, this astragalus has a less elevated form; in Cuvier’s specimen 
the ascending apophysis was flatter, broader, and directed toward the calcaneal facet instead of from it; it lacked 
the submedian perforation. Its tibial face appears to have been rounded, not angulate. The tibia presented an 
ascending ridge, to the face of which the ascending apophysis was applied; in the Laelaps aquilunguis there is 
no ridge, the apophyses reposing in a slight concavity. This apophysis, like the slender portion of the fibula, is 
composed of dense bone. , : 

Cuvier describes at the same time a bone, of which he says ‘‘il ne serait pas impossible que l’os (fig. 39) fut la 

‘tete supérieur du péroné du pied que je viens de decrire.’? This piece bhs a shaft compressed at right angles to the 
direction of its head, a form so unlike the fibule of known Dinosauria, including Megalosaurus and Laelaps, as to 
render such a relation to the before-mentioned tibia, very doubtful. It is probably a metatarsus. 

The second example of the clasping astragalus with anteriorly directed condyle is the Poecilopleurum of Des- 
longchamps. Here the angle between tibia and metatarsus has been even greater than in Laelaps. The ascending ~ 
anterior ala is broader than in Laelaps, and appears to be complete and not continuous above with the fibula. 
That it is in contact with the fibula he states thus: ‘its internal face is applied to the tibia, while its external was 
without doubt covered in part by the inferior extremity of the fibula.’’ This, with identity of form between the 
extremities of the fibula, and of the ascending process of the astragalus, in Laelaps, renders it probable that the rela- 
tion is similar in the latter. I may add that I suspect that Deslongchamps like others has reversed the relations of 
the extremities of the fibula. If both the extremities figured by this author belong to it, it is much less attenuated | 
than in Laelaps. es 


Li ae} 


The tibiae figure by Cuvier and Deslongchamps appear to belong | - pee Leone They i. in m: 


rior plate of the tevin thicker and less produced : the anterior plate in every way smaller. The speci 
be called Poecilopleurum gallicum. (JZaelaps gallicus m. Pro. Ac. N. Sci., Phil., 1867, 235.) 


* See Gegenbaur, Carpus and Tarsus; tarsus of Chick ninth day,Tab. +“; iar, 
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The direction of the condyle in these genera indicates the articulation of the distal tarsal and metatarsal elements 
to have been at a considerable angle with the shank of the leg, and that the direction of the whole foot was oblique 
as in the birds. As the type is in respect to this articulation between that of Iguanodon and that of Compsognathus, 
we may probably attribute to it a length of metatarsus intermediate between those possessed by these two, a proposi- 
tion confirmed by the metatarsals of an allied species, L. macropus m, preserved in the Museum of Rutger’s College, 
New Brunswick, and described by Leidy. These are double the length of the slender phalanges and near one-half 
that of the tibia, slender and pneumatic. 

Among the remaining Dinosauria the two rows of tarsals are distinct and composed of several elements ; one of 
the proximal series articulating with the largely developed fibula as in the Sauria proper. For this I have proposed 
the name Orthopoda as the tarsal and metatarsal elements do not seem to have been capable of the same degree of 
flexure on each other as in the Goniopoda and Symphypoda. 

Phalanges.--No. 1. An ungual phalange of remarkable size and destructive use. The depth at the proximal 
articulation is about the same as in Megalosaurus bucklandii (two inches without inferior tuberosity), but the 
length is considerably greater. Form everywhere compressed, especially at tip; rounded above. Below the articu- 
lating surfaces is the point of insertion of a large flexor tendon, a flattened subglobular process, separated by a groove 
except in front. The groove extends on each side distally on the middle, to the tip. The general form is not unlike 
that of a rapacious bird, but it is more compressed. 


Inches. 
Length on convexity, 93 
Chord from articulatory surface, 6 


Surface slightly striated at the base on one side. 

No. 2. Penultimate. Proximally higher than broad, distally broader than high ; two elevated articular surfaces 
proximally, distal condyles separated by a deep groove and much prolonged inferiority ; a fossa on each side eccentric 
to the condyle. Superior outline straight, inferior descending behind. 

No. 3. Also penultimate, is flatter and more parallelogrammic in section than the last. 

No. 4. Antepenult ? more cylindrical, condyles broken. 


Inches. 
Length, No. 2, 4.75 
Proximal elevation, 1.75 
ce breadth below, 1.75 
Breadth shank below, 1.25 
Distal width, 1.25 
“« "  « ~ of condyles below, 1.75 

No. 3, proximal breadth below, 2.125 
Breadth shank below, 1.50 

Terminal and inferior breadth distal condyles, 1.875 

No. 4, length, : 6. 


Another phalange of a much larger individual pertaining perhaps to Laelaps, which was accompanied by a plate- 
like bone, is thus described in the Proceedings Academy Natural Sciences, 1866, p. 6: 


“Dr. Leidy directed the attention of the members to the specimen of a large phalanx of an extinct reptile, pre- 
sented this evening by Dr. W. Spillman of Columbus, Miss. It was derived from the cretaceous formation in the 
vicinity of the latter place, and is remarkably well preserved. It is a first phalanx, and in general form resembles 
the corresponding phalanges of the Alligator, but is proportionately more robust. The proximal articular surface is 

“moderately concave, somewhat uneyen ; and in outline is transerve oval with the lower side flat ; the distal extremity 
is provided with a trochlear articular surface and deep pits literally for ligamentous attachment. The animal to 
which the bone belonged is unknown ; it may be conjectured to have appertained to the fore foot of Hadrosaurus. 
The measurements are as follows : 
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In. Lin. 
Length in the axis, 5 8 
s¢ laterally ‘‘ 6 
Transverse diameter of proximal end, de el 
Vertical oe ee oe 2 5 
Transverse diameter of distal end inferiorly, 2 5$ 
Vertical diameter at middle of trochlea, 1 6” 


The phalanges and tibia figured by Leidy in Cretaceous Reptiles, tab. xvii., 8-11, differ from those from Barnes- 
boro, and, I suspect, belong to another species. Indeed these portions are so uncharacteristic in Reptiles that they 
cannot be certainly assigned to the genus Laelaps. 


Whole Hind Limb.—The femur and tibia together measure 65.50 inches. A method of estimating the 
tength of the metatarsus is by comparison with that of Hylaeosaurus, as described by Prof. Owen. The distal 
extremity of the inner metatarsus in L. macropus (fig. 13) is much like the same in Hylaeosaurus, while the proximal \ 
of the outer is like that of Megalosaurus as figured by Owen, so that I estimate their length together to have been ten 
inches. The transverse extent of the tibia in the same species is four inches. The latter measurement in L. aquil- 
unquis being seven inches, it gives as the whole length of the metatarsus eighteen inches. 

The length of the tarsal region may have been five inches. 

The longest digit most probably embraced as in the crocodile, four phalanges. None of the eight phalanges of 
the genus which have been preserved are of shortened form like the penultimates in the Palapteryx ete., but though 
from different portions of the toes are all well represented by those of the crocodile. JI am disposed therefore to be- 
lieve that the toes were long, and to attribute to the longest a length of twenty-one inches, measuring the chord of 
the ungual phalange. 

These measurements give for the total length of the extended hind limb, ten inches more than eight feet. This 
is probably greater in comparison with the total length than in Hadrosaurus, where the elements beyond the tibia 
are comparatively short. The length of the hind limb in Hadrosaurus foulkii was probably a little over nine feet. 

Pubes.—Kach pubis has a gentle sigmoid flexure and a subtrigonal section. They are flattened at the inner 
extremity, and dilated, with a margin at right angles to the shaft ; the whole of this extremity is not preserved. It 
is hollow, while the shaft is dense and heavy. Length 18.5 inches. JI am disposed to regard these slender bones as 
pubes also, because they are homologous with similar bones in Hadrosaurus, whose ischia we are probably in posses- 
sion of, which are quite different. Moreover the pubes of Hadrosaurus would not support the animal’s weight as 
ischia, nor would they permit any lateral motion of the caudal column. The tail of Laelaps probably possessed such 
a motion, and if the ilium be similar to that assigned to Megalosaurus by Huxley, the long pubes if placed in the 
position of ischia would interfere with such motion. 

The elongate ischia of Stenopelix are not dissimilar to those of Laelaps, but in the more nearly allied Compsogna- 
thus the pubes are the more elongate. 

? Ilium.—Huxley’s statement that the so-called coracoid of Megalosaurus is the ilium, leads us to anticipate a 
similar form for that of Laelaps. In Megalosaurus it is a semidiscoid plate, the superior margin forming an are, the 
inferior furnishing the acetabular and articular surfaces. It has not the elongation of that of the Orthopoda, but is 
thinner and lighter. 

? Sternum.—Very broad, thin, plate like bones have been on three occasions found with Goniopod Dinosauria. 
One of these was found with the New Jersey, the other with the Mississippi Laelaps. The Mississippi specimen is 
13.5 inches long, and presents a thickened margin with convex outline on one side, and thins away to a thin edge at 
a width of 4in. 5 lin. One side of this plate is convex, the other concave, and the ossification radiates from the mid- 
dle of the thickened margin in every direction. There are no traces of contact with diapophyses of a sacrum. The 
New Jersey specimen, found with the other remains of Laelaps aquilunquis, is merely a piece broken from the thick- 
ened margin of a similar, though smaller bone measuring some 4.5 in length and 1.75 in width. - AS 


The form of these pieces reminds one of the thin concave anterior expansion of the ilium in gallinaceous and — - 
other birds, or if sternal, of the xiphisternal element. : 
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External Form and Posture of Laelaps.—The short fore limbs of this genus suggest 
at once the habit of using the hind limbs chiefly, yet this disproportion is no sufficient 
reason therefor, and is seen to exist in the tailless Batrachia, where no such position is 
assumed. It exists to a less degree among the modern lizards, whose position we well 
know to be always horizontal, 

Laelaps had, however, no doubt an erect position for the following reason: The head 
and neck of the femur are at right angles to the direction of motion on the condyles, or in 
the same plane as the transverse direction of the condyles. This indicates that the femur 
has been flexed, and extended in a plane parallel with that of the vertebral column. The 
relations of articulation are those of birds and different from those of reptiles, where the 
directions of the proximal and distal condyles of the femur are oblique to each other, and 
the proximal, of vertically elongate form, thus allowing the femur to be obliquely directed 
as regards the axis of the body, so that in a prone position it rested on the ground 
equally clear of the body and the flexed tibia. 

The resemblance of the tibia with its high crest and embracing astragalus, as well as 
the slender fibula, to those of the birds, confirms this position; so do types of the iliac 
and sacral structures. ‘The same is suggested by the great bird-like reptile tracks found 
in many places, 

- How must a reptilian form with elongate vertebral column and heavy tooth-bearing 
cranium have stood erect? ‘The elongate form of the femur, as compared with the tibia, 
is only seen in man, who walks erect ; in the birds and kangaroos the femur is very much 
shorter than the tibia; besides these, no other vertebrates walk on the hind limbs, 
entirely or in part. The lizards, which are prone, present the long femur exceeding or 
equalling the tibia. 

The bird-like reptile did not, however, exhibit the slight flexure between femur and 
tibia presented by man. The acetabulum in the known Dinosauria is not or but weakly 
completed below, or what would be in man anteriorly, indicating that the weight of the 
body was supported by a femur placed at a strong angle with the longitudinal axis of the 
ilium; otherwise the head of the femur would be most readily displaced. If, therefore, 
the ilium were more or less erect, the femur was directed forwards; if horizontal, the 
femur must have projected downwards. I have shown, however, that the position and 
therefore the ilium was oblique or erect; therefore the femur was directed very much 


forwards.* - ; 


* The remarks of Prof. Owen on this relation in Megalosaurus are so pertinent, that they are introduced here : 
“The backward position and production of the corresponding articular prominences or condyles in both femur 
and tibia indicate that these bones were joined together at an angle, probably a right one when in their intermediate 
state, between flexion and extension ; and that the motion of the tibia could not have taken place to the extent 
required to bring the two bones to the same line.’’ 
AMERI. PHILOSO. SOC.—VOL. XIV. 28 
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There are, however, other reasons for believing that the femur was directed forwards, 
and somewhat upwards from the ilium. One is, that the centre of gravity of an elongate 
reptilian dorsal and sternal region must have been further forwards than in the short- 
bodied bird, and therefore the knee must have been further forward, in order to bring the 
support, 7. e., the tibia, etc. beneath it. Another is, that the articulation of the tarso- 
metatarsal bones with the tibia is excessively oblique, requiring that one or both sections 
of the limb should be very oblique to the vertical line. As the tarso-metatarsal elements 
support the weight immediately on the ground, and as it is obvious that the leverage 
moving the great weight of the body on its support must have been the gastrocnemius 
and soleus muscles extending the tibia on the metatarsal segment as the fixed point ; and 
as there is no indication of correspondingly powerful muscles to flex the metatarsals on 
the phalanges ; it is obvious that the latter has been the more vertical, and the former the 
more oblique segment. And if the tibial segment has been oblique, for reasons just 
given, the femur must have been oblique also.* 


The length of the femur has had relation to another peculiarity as well, as follows: 


In an animal designed to walk erect, it is necessary that the centre of gravity should 


be transferred as far posteriorly as is consistent with the type. In Laelaps and other Di- 
nosauria we have very elongate pubic and iliac bones, and as I have before described, these 
appear to have been designed to enclose and support an abdominal mass, in a position 
beneath the sacrum, and posterior to the position observed in quadrupedal mammals and 
reptiles. We would thus have a prominent keeled belly between the femora, supported 
by elongate curved ischia behind, and slender pubes directed downwards in front. In 
Poecilopleurum the space between the latter and the sternum was occupied by abdominal 
ribs. ‘The length of femur places the arc through which the knee moves beyond this pro- 
jection. ; 

The confluence of a greater number of. vertebree to form a sacrum seen in this order 
and in the birds, would seem to have a direct relation to the support of the above men- 
tioned greater weight by it, than in horizontal vertebrata, where the weight is distributed 
throughout the length of the vertebral column. 

The shifting of the neural arches backwards, seen in the same orders, pointed out by 
Owen, would have a mechanical relation to the same necessity; @. e., their partial transfer 


over the intervertebral spaces naturally tending to strengthen the union of the sacral ele- 
ments. : 


The foot need not however have been placed precisely beneath the centre of gravity of 


* Probably in a squatting posture the animal rested on the entire sole as far as the heel, though not under _ 


ordinary circumstances ; as I have suggested in Amer. Naturalist, I., 28, Mycteria and other wading birds assume a 
similar position at times. a 


a> ‘ 
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the body, as the animal was furnished with a tail of greater or less weight. This member 
bears however little proportion to the great size of those seen in Iguanodon, Hadrosaurus, 
etc., but exhibits a commencement of the reduction which is so striking among the birds. 

The proportions of the metatarsus are only to be ascertained by an examination of those 
of allied species, as L. macropus and Megalosaurus bucklandii. As all the other bones 
are more slender than those of the latter, so were no doubt these bones longer in propor- 
tion to their breadth. I have estimated it above, as equal to a little over half the tibia. 

The digits in the genus Laelaps have not in all probability, been more than three. 
The less bird-like forms of Hylaeosaurus and Iguanodon, have had according to Owen, but 
three metatarsals, and it is not according to the rule of successional relation, that there 
should be any repetition of a reptilian character, in a point of prime importance in mea- 
suring the steps of succession between reptiles and birds. Laelaps and probably Megalo- 
saurus, also, had but three digits directed anteriorly, and a fourth rudimental. 

It is true that Deslongchamps ascribes five digits to Poecilopleurum after a careful 
study of abundant material, He was however much more impressed with the crocodilian 
affinities of that reptile than with any other, and did not recognize the avine in the astra- 
galus. It seems to me quite possible that one of his toes can be dispensed with, for exam- 
ple the second, of which but one phalange is said to remain. If we ascribe the fractured 
extremity of the bone regarded (Tab. VIIL, p. 6,) as the first phalange of the fourth digit, 
to the metatarsal of the same, the phalange referred to the second may find another place. 
The fifth digit also rests on the evidence of one phalange only. Though the reasoning of 
Deslongchamps in referring these pieces is good, it seems to me that renewed study might 
result in ascribing to his genus, three toes anteriorly and one appendicular, his first. 

The predominance of reptilian characters in the Dinosauria as indicated by the struc- 
ture of the vertebrae, and other points, renders it probable that the vertebral column did 
not present that remarkable flexure where the cervical and dorsal series are joined, which 
is seen in the birds, but rather that they were more or less continuous, and formed a con- 
tinuum from the sacrum to the nape. The cervicals may have been somewhat elongated 
as in some birds, yet this is not probable in view of the necessary balance to be preserved, 
which would not admit of much projection of the cranium anteriorly. The cervicals of 
Hadrosaurus are not so long as in the modern Varani; in Iguanodon they are similar, while 
their rather oblique articular faces indicate the elevation of that region, and of the position 
of the cranium. In the case of these animals, there is not the same necessity for a long 
neck as in the birds, for even in Laelaps and other genera which probably never used the 
fore limbs in progression, they furnished a support to the body when the head was em- 
ployed in taking food, etc., in the ground. 

The caudal region affects the general proportions of a vertebrated animal materially. 
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In Laelaps it is shorter than in any known Dinosaur, measuring less than the hind limb 
by a foot. It was cylindrical, slender towards the tip, and in fact not unlike that of a dog, 
and probably capable of motion similar to the latter. When the Laelaps stood erect, the 
tail would trail its extremity on the ground, but could furnish little support. 


Comparison with other Dinosauria.—The species with which detailed comparison can 
be made, are the Poecilopleurum bucklandii Deslongchamps, and Megalosaurus bucklandii 
Mantell. All three were of nearly similar size. The Poecilopleurum is better known 
than the Megalosaurus, and furnishes many similar parts. Thus the humeri possess the 
the same disproportionately small size, the extremity of the tibia is similarly expanded and 
flattened, and is similarly embraced by the astragalus. There are, however, abundant 
specific differences in all the bones described by Deslongchamps. In the same manner 
the Laelaps aquilunguis presents abundant specific difference from the Megalosaurus buck- 
landii. The slender, curved femur differs from the massive straight one of the latter ; the 
tibia is more slender, and more flattened distally; its extremity is wedge-shaped, not 
rhombic as in European species. The claws of the Megalosaurus are relatively shorter 
and less curved. 

The generic relations with these two types must be understood. Laelaps is obviously 
distinct from Paecilopleurum in the structure of its feet. In the former the phalanges are 
slender, in the latter massive, and mostly broad. The claws are more different; in the 
former compressed and hooked; as broad as deep in the latter, and but little curved. 
They are prehensile in the former, in the latter not at all, or adapted only for defense ; 
they present a very small point of insertion, compared with the large knob of the former; 
they also exhibit a deep groove on the side, which is weak in Laelaps. The difference 
in this respect is about that between a raptorial and rasprial bird. 

As compared with Megalosaurus, Laelaps probably had very short fore limbs. I have 
pointed out the difference in the femur, which is perhaps no more than specific, though 
this cannot be positively asserted. The difference in the form of the extremity of the 
tibia I suspect also to indicate more than specific difference. The bone supposed by 
Owen (Palaecontographical Society) to be scapula furnishes means of estimating the size of 
the humerus, The glenoid cavity is some six inches in diameter, indicating a humerus 
of four times the size of that of Laelaps at least. But this bone is more likely to be an 
ischium than scapula. The claws also of Megalosaurus are intermediate between those of 
Laelaps and Poecilopleurum, being less compressed and hooked than in the first. ' 

Size—In estimating the length of this reptile we have the lengths of the limbs and 
tail, and proportions of parts of the jaws to rely on. There is some reason to beliéve th 
the lengths of the hind leg and the tail were similar. In erect animals, as the Kanga’ 
and Ostrich, the length of the vertebral column anterior to the sacrum about equ 
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length of the hind limb. In the present form the limb is increased by the greater length 
of the femur than in either, but is shorter than that of the bird by the abbreviation of the 
metatarsals. The proportions would then remain about the same as in the bird were it 
not that a larger head has evidently been borne upon the cervical vertebra than in that 
class, and more as in the Kangaroo. It appears, then, that the increased length of the 
femur in Laelaps may be added to the proportions of the Kangaroo, thus giving a nearer 
equality between the lengths of the hind limb and the body and head together. ‘The 
length would then be eighteen feet, divided as follows: 


Dio “Lit. 
Tail, 8 6 
Body and neck, 6 10 
Head, 2 

17 ft. 4 in. 


This is probably the size of the Barnesboro individual, which is in all probability 
young, as the sacral vertebre are entirely ununited. ‘The phalange from Mississippi, 
above described, is very much larger than any of the former, and may have belonged to an 
adult animal. In any case it indicates a gigantic reptile of twenty-three feet or more in 
length. 

The femur of the young individual is as long as that described by Owen (Palaeonto- 
graphica) as belonging to Megalosaurus. As that genus was probably more bulky an- 
teriorly than Laelaps, its length as compared with the dimensions of the hind limb is 
greater. If however it approached Laelaps in proportions as is probable, the length of 
thirty feet assigned to it, appears too great. In fact it can hardly have been larger than 
the Mississippi, or adult Laelaps aquilunguis. 

Thus the original estimate of the lengths of these carnivorous Dinosaurs is still further 
reduced, Owen accomplished part of this by estimating on the mammalian, and rejecting | 
the reptilian type; the introduction of the avine element places the proportion at about 
the proper point in respect to the Goniopoda at least. 

The elevation of the head of Laelaps would no doubt depend more upon the pleasure 
of the animal, than in a more quadrupedal form. Nine feet above the ground is a proba- 
ble estimate for the young one, and twelve for the adult. 

Movements.—Vhe mind will picture to itself the actions and habits of such strange mon- 
sters as the Dinosauria, and in respect to some of the genera there is considerable basis for 
speculation: 

That monsters walking on two posterior limbs have inhabited the earth has been 
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familiar to all since the publication by Hitchcock and Deane of the histories of the great 
foot tracks of the Triassic Red Sandstone of the Connecticut Valley. Such tracks have 
been discovered by John Smock in the same formation in New Jersey, and by Dr. Chas. 
Hitchcock in Pennsylvania. Prof. Hitchcock ascribed the tracks described by him to 
birds. Prof. Agassiz* expresses the belief that they were made by vertebrates combining 
characters of existing classes, perhaps of Reptiles and Mammals, rather than by birds. 
Now a carnivorous Dinosaur probably allied to Laelaps, as proven by a portion of the jaw 
with teeth, in the Academy’s Museum, the Bathygnathus borealis of Leidy, has left its re- 
mains in the red sandstone of Prince Edward’s Island, of the same age, and we safely con- 
clude that some of the large clawed biped tracks of Hitchcock resemble those of that animal. 
Dr. Leidy has suspected that this would prove to be the case, as he askst “was this 
animal probably not one of the bipeds which made the so-called tracks in the sandstone 
of the Connecticut Valley?’ This inquiry was after an examination of the form of Laelaps, 
answered in the affirmative. I have ascribed these tracks to Reptiles allied to Laelaps,t 
and Huxley believes also that they were made by Dinosauria.§ 
The creatures which strode along the flats of the Triassic estuary have been various in 
species and genera, as pointed out by Hitchcock. Some were purely biped; some ocea- 
sionally supported themselves on a pair of reduced fore limbs. There are impressions 
where these creatures have squatted on their haunches. One can well imagine the singu- 
lar effect which these huge gregarious reptiles would produce standing motionless, or 
marching or wading slowly along the water’s edge, ready for a plunge at passing fishes or 
swimming reptiles. But in the active pursuit of terrestrial prey did such an animal as the 
Laelaps run like the Ostrich, or leap like the Kangaroo. So far as the triassie tracks go, 
there is little evidence of leapers, chiefly runners, fell upon an exhausted quarry. Or 
were they only carrion eaters, tearing and devouring the dead of age and disease ? Probably — 
some were such, but the prehensile claws: of habiat are like instruments for holding | fe 
living prey. ; : oie 3 ‘= 
Laelaps has a long femur ; those great leapers the Kangaroos have a short one; the” 
cursorial birds, however, have a similarly short femur, but they do not leap. So this {8 
is not conclusive. The modern Iguanas have a long femur, and they all progress gs 
simultaneous sepuone they only leap; but man with his long femur runs only. — 
question, then, does not depend on the form of the femur, 
I have suggested, on a former occasion, that Laelaps took enormous leaps, and 
; ‘its prey with its hind limbs, 1 aay, in ae it, “the small § size of the fore 


ps fe 
: * Contrib. Nat. Hist. U. S., 1857, Vol. 1 + Jour. Ac, Nat. Sciences, 1854, 323 

¢ American Naturalist, 1867, 27. Hays’ Medical News and Reporter, 1868. ae 
§ Proceedings Royal Society, London, 1868. Natural Science ) Review, 1868. 
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must have rendered them far less efficient as weapons than the hind feet, in an attack on 
such a creature as Hadrosaurus ; hence perhaps the latter were preferred in inflicting fatal 
wounds. ‘The ornithic type of sacrum elucidated by Prof. Owen, suggests a resemblance 
in the use of the limb.” ‘ 

There were but few animals then living which could afford long pursuit on land, so 
far as known, excepting among the Dinosauria of that day. The Laelaps had to contend 
with hard-shelled turtles or armored crocodiles, or the swift sea-saurians. ‘These it must 
capture by sudden movements, as it is not likely that its grasping toes furnished much 
hatatory power. 

The lightness and hollowness of the bones of the Laelaps arrest the attention. This 
is especially true of the long bones of the hind limbs; those of the fore limbs have a less 
considerable medullary cavity. In this respect they are quite similar to those of Coelo- 
saurus Leidy, of which its describer remarks that ‘the medullary cavity of the tibia is 
large, and the walls thin and dense,” “being intermediate in this respect between the 
characters of the Mammals and Birds.” 

The mutual flexure, as well as the lightness and strength of the great femur and tibia 
are altogether appropriate to great powers of leaping. ‘The feet must have been elongate, 
whatever the form of the tarsi; the phalanges, or toe bones were slender, nearly as 
much so relatively as those of an eagle, while the great claws in which they terminated 
were relatively larger and more compressed than in the birds of prey. There was no 
provision for the retractibility observed in the great carnivorous mammalia, but the size 
of the inferior basal tuberosity indicates the insertion of a great tendon of a powerful 
flexor muscle. ‘The slight grooves at the base, and deeper one on each side of the pha- 
lange, indicate the usual horny sheath, which, prolonging the point of the claw, would 
give it a total length of ten inches. 

The tail was moderately long, rounded and strong, and not so much a support as capa- 
ble of striking a blow and of throwing an enemy within reach of the kick or grab of the 
terrible hind leg. 

The fore limbs must indeed have been of very little use, and it is very difficult to 
imagine an animal both running and seizing the prey it overtakes, with the hind limb. If 
it were not a carrion feeder it must have leaped. We are informed by Hochstetter* that 
the Apteryx leaps with the utmost ease over objects two and three feet in height, that is, 
higher than its head. Huxley suggests that the Compsognathus “hopped” along on its 
hind limbs. The bulk of Laclaps is no objection to its leaping, for the giant extinct kanga- 
roos, Macropus atlas and titan, found in the postpliocene caves of Australia, did not fall far 
short of these reptiles, in this respect. We may add that Laelaps had smaller allies, as 


* New Zealand Amer. Trans., 181. 
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L. macropus one-half, and Coelosaurus antiquus one fourth or fifth the size, whose remains 
so far as they go indicate an identity of habit. Deslongchamps says of Poecilopleurum 
bucklandii that it “could project itself with prodigious force, as a spring which unbends 
itself; but this could not have been on a solid surface, since the fore limbs are too weak 
to resist the shock of the fall of such a heavy body.” He supposed it to be marine in its 
habits, accustomed to battling a stormy sea. However his objection to leaping on land is 
obviated by our hypothesis of its erect attitude, and its exclusive use of the hinder limbs, 
the weight always falling on the latter. 

The disproportion between the fore and hind limbs of the Iguanodon, together with 
the compressed form of the tail suggested to Prof. Owen an aquatic habit, a relation of 
proportions of limbs to habit seen in the tailless Batrachia. The discovery of the massive 
short-toed foot of the Iguanodon subsequently, has lent little countenance to the supposi- 
tion of its entire adaptation to aquatic life. Dr. Leidy has regarded the still greater dis- 
proportion in the case of the Hadrosaurus as an index of a habit like that of the Kanga- 
roos (Macropus, etc.), and that that moster rested in an oblique position on the hind limbs 
and tail, and reached upwards with its muzzle and short fore limbs to the foilage on which 
it fed. He seems also to have regarded it as aquatic as he adds, “on the shores of the 
ocean in which it lived.” These genera could not have been aquatic in any great degree, 3 
as the form of the toes was too stout, and they could have been too little separated tO. 
allow of a natatory web. 

The bulk of the species, as compared with that of Hadrosaurus, illustrates again the 
law observed in the relation between Felis and Bos, and the other raptorial and herbivor- 
ous Dinosauria. 

In the same chocolate gresdenna Baa the workmen foenal a femur of Hadrosaurus — 
foulkii, smaller than that described by Dr. Leidy ; sae portions of Mosasaurus dekayi. a oe 
Either on the chocolate or in the green stratum above it, remains of Bottosaurus harlani, Piha . 
Hyposaurus rogersi Owen, and Holops gavials of perhaps four species, with Cimoliasaurus- - aed — 
magnus Leidy, were found. — 3 7 

The only molluscs which occurred with the remains of Laelaps were Baculites ovatus — 


and Cucullaea vulgaris, Ten feet above is a stratum of Ostrea vesicularis and Terebrat 
harlani. 


Synonymy.—The only doubt as to the proper name of this genus, has arisen with reference to the des 
of the genus Dinodon by Leidy. I have cleared this matter up in Silliman’s Journal, 1868, p. 415, as follow 
In the Transactions of the American Philosophical Society, xi. p. 143, Dr. Leidy describes a large, ¢ 
reptile allied to Megalosaurus, under the name of Dinodon horridus. He assigns to it, with some eé 
doubt, teeth of two distinct forms, viz: some having a lenticular transverse section, with crenati 


margins in part, and others having a lenticular section truncate to a greater or less degree, in place 


am . angles, and Sterpfore., crenate on three edges in part. 
te 


Bers 
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If Dr. Leidy had left the matter undecided as to which of these he regarded as the type of the genus Dinodon, 
the almost universal practice of naturalists would refer the name to that form which should not be first thereafter 
discovered to be distinct, and named. 

I have been of the opinion that the two forms of teeth included by Leidy under the head of Dinodon really belong 
to distinct animals, and Leidy is also of that opinion. In 1866, in describing the genus Laelaps (Proc. Acad., p. 279), 
I said, ‘‘ The genus Laelaps belongs to the family Dinodontidae which is characterized, * * by its compressed, 
sabre-shaped teeth. It differs * 2 from Dinodon in that teeth of the latter have two posterior serrate edges 
separated by a posterior plane.’’? This, then, according to the usage of naturalists establishes the name Dinodon for 
the truncate teeth and Laelaps for the two-edged. 

Dr. Leidy however in an essay published in Proc. Academy Nat. Sci., 1868, p. 198, in expressing his belief in the 
distinctness of the two genera, states that ‘‘teeth of like shape”’ (¢. e. like Megalosaurus) referred by me to Dinodon 
alone belong to this genus, and names the species represented by the truncate teeth, or the true Dinodon horridus, 
Aublysodon mirandus. He then goes on to say, ‘‘ Future discovery may prove Laelaps and Dinodon identical,’”’ and 
on p. 199 * * ** An enemy which may perhaps on nearer comparison of corresponding parts prove to be 
another species of the same genus until now supposed to be different, under the names of Dinodon and Laelaps.”’ 
It is thus sufficiently obvious that the proposition is to refer Laelaps as a synonyme of Dinodon. It appears to me, 
onthe other hand, that this is contrary to the rules of nomenclature, and the principles which lie at their root, and 
that the name Audblysodon is a synonyme of Dinodon. 

This ishowever on the supposition that Leidy had left the question open or uncertain, as to which of the two 
forms of teeth was characteristic of his genus Dinodon. I think however he has not left it undecided, and I am 
supported in this by the opinion of Yon Meyer, 

The teeth of Laelaps both from New Jersey and Nebraska do not differ from those of Megalosaurus, while those 
of Dinodon do. It was not to be supposed that Dinodon was established on teeth of the former character, as the 
practice of describing species and genera, without a basis of distinctive characters is an unusual and bad one, and 
ought not to be tolerated in natural science. 

In describing Dinodon, Leidy says the Laelaps-like teeth resemble those of Megalosaurus, and in his recent 
article in the Proc. Academy (p. 198), that they are ‘identical in character with those of Megalosaurus.”’ 

He moreover specifies that the truncate teeth of Dinodon are really those that characterize it, in the following 
words: ‘as the entire dentition of Megalosaurus has not yet been ascertained, it may turn out to be the case that in 
other parts of the jaws than those known, it possesses teeth like the ones above described as peculiar. Should on 
future discovery such a condition of things be proved to exist, Dinodon would then cease to be anything more than a 
second species of Megalosaurus.’”’ The truncate teeth are then the ‘“‘peculiar’’ feature of Dinodon, and all that 
prevents the species from being referred to Megalosaurus. ; 

Von Meyer has understood this language as I have, and has believed that the teeth now ascribed by Leidy to 
Aublysodon are really characteristic of Dinodon. He says (Paleontographica, vii, p. 267) that some of the teeth 
‘indicate such peculiarity, that Leidy, who has made the investigation, thought it necessary to characterize the 
animal as distinct from Megalosaurus, under the name of Dinodon horridus. 

It is therefore evident that the Laelaps-like teeth described under Dinodon, are really those that require a new 
name, ifany. I will not give them a name however, since there is no evidence that they differ from either Megalo- 
saurus or Laelaps, though of course the probability is, that they belong to a species of the latter genus. 

Although Aublysodon would thus be a synonyme of Dinodon, it is not an altogether useless name, since the 
latter was given years ago to a genus of serpents by Duméril and Bibron, and may therefore be suppressed. 

The classification and characters here employed in treating of the Dinosauria, were embraced in the original 
essay included in the present one, which was read, and the contents communicated yerbally, before the Academy of 
Natural Sciences in the spring of 1867. 

This point is alluded to partly because the portion of the original essay on the Dinosauria has been in part 
anticipated by the publication of a lecture by Prof. T. H. Huxley before the Royal Society of Great Britain, bearing 
date February 7, 1868. The tenor and result of the studies of Prof. Huxley were the same that followed my own, and 
the details of his reasoning are thus published prior to mine. The position of the ischia and pubes in the Dinosauria, 
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T had already believed to be as herein explained, and as stated by Prof. Huxley, though I had not been able, as he 
has, to place the elements called by Owen clavicles in the position of ischia, but rather of pubes. Prof. Huxley’s 
determination of the ilium of Megalosaurus, a point of the greatest importance, was new to me, and I have added 
this and other allusions to his address. Other than these I have added nothing to the history ot Laelaps since its 
original preparation beyond a few points in the restoration which grew only out of my original observations.* 

It is not however a matter of surprise, that with the increased number of students at the present time, the same 
subject should be under cotemporary. investigation, and the same results be brought out at the same time. ; 


LAELAPS MACROPUS, Cope. 


Ooelosaurus antiquus, Part, Leidy Cretaceous reptiles, p. 119 (Fragments of tibia, metatarsal bone and phalanges 
from Monmouth county, N. J.) also p. 101. Laelaps aquilwnguts, part, Cope, Proc. A. N. Sci., Phil., 1866, 279. 


The remains on which this species is based have been described by Leidy 1. c. without distinct determination. 
That it is distinct from the animal called by him Coelosaurus antiquus is very probable from the great difference in 
size (it is double the latter in most measurements), and from the greater expansion of the distal end of the tibia. 
Width head to tibia, 3in. to 4in.; in Coelosaurus antiquus 25 lin. to 31 lin. However, until some additional portions 
of Coelosaurus are discovered, its character will remain unknown, and I prefer to associate the present with Lae- 
laps until this is the case. The event may be that it pertains to neither genus. 

lt differs from Laelaps aquilunguis in its much smaller size (if adult) and in the relatively larger size of its 
phalanges, and consequently larger feet. Compare the transverse width of the distal end of the tibia and length of 


a penultimate phalange in each. 
Tibia. Phulange. P.c. 


Laelaps aquilunguis, 7 in. ATS OH) 
Laelaps macropus, 4in. 3.5 = 87 


The proximal phalanges differ also in their greater depth proximally, and in that their 
inferior tubercle is expanded throughout the whole width of that extremity. The head | 
of the tibia bears on its exterior outline a tuberosity not seen in L, aquilunguis (a in the 
outline, fig. 31). : ‘shh ae 
Fig. 31. ieee FY 


slightly outwards. It is flattened on the i 
face, indicating close contact with its fellow. ' 
proximal portion of another appears to be tl 
ternal of the other side. It is also flattened on 
inner face, by an oblique plane which looks” 
wards and inwards, and which narrows 
Ena it widens as Bikes: ci of at 
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Fig. 33. Fig. 34. 


These indicate a more or less elongate metatarsal region and elevation of the heel 


above the ground. 
Upper cretaceous, upper green sand bed Monmouth Co., N. J. 


COELOSAURUS, Leidy. 


Another bird-like type of dinosaur, like Laelaps. The only species known is of more 
slender build and smaller size than the latter. ‘The hollowness of its bones, etc., indicate 
its powers as a runner or leaper. But few remains of the genus have been procured. It 
is known only from one tibia. From this slight indication the degree of difference in 
general structure is not readily attainable. The tibia is in all its proportions more slen- 
der, and presents a higher crest; its distal articular surface is more transverse to its longi- 
tudinal axis. The species C. antiquus has been much smaller, and more lightly built; the 
tibia is about one-fifth the size of that of L. aquilunguis, 


COELOSAURUS ANTIQUUS, Leidy. 
Cret. Rept. p. 119 (name) & 100. Tab. III, f. 1, 1865. 


Cretaceous green sand of New Jersey. 


BATHYGNATHUS, Leidy. 
BATHYGNATHUS BOREALIS, Lezdy. 
Leidy, Journ. Ac. Nat. Sci., Phila., 1854, p. 827, Tab. xxxiii. 


Known only from a portion of mandibular ramus with teeth. Probably one of the 
types whose tracks are preserved in the red sandstones of the Connecticut Valley. 
Though placed among the Thecodonts by Owen, I greatly suspect that its true place is 
here... ‘Triassic red sandstone of Prince Edward’s Island, New Brunswick. 
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AUBLYSODON, Leidy. 
Dinodon, Leidy (not of Duméril & Bibron) Proc. Ac. N. Sci., Phila., 1857. Aublysodon, Leidy, 1. ce. 1868. 


This genus differs in its dentition from Laelaps and Megalosaurus; the teeth present 
a posterior plane whose margins are more or less denticulate, in place of the acute crenate 


margin of the former. Noné of its bones are known. 
AUBLYSODON HORRIDUS. 
A. mirandus, Leidy 1. c. 1868, 298. Dinodon horridus, Leidy, Trans. Amer. Philos. Soc., xi. 1860, p. 140, Tab. 


Upper Jurassic Bad lands of the Judith River, Nebraska. 


TROODON, Leidy.t 
TROODON FORMOSUS, Leidy. 
Trans, Amer. Phil. Soc., 1860, 147. 


Upper Jurassic bad lands of Judith River, Nebraska. 


SYMPHYPODA. 


First series of tarsal bones confluent with each other, and with the tibia.* Fibula 
distally much reduced. Anterior part of ilium dilated, plate-like. 


Genera Ornithotarsus, Cope. Compsognathus; Wagner Abhandl. Mathem. Nat. 


Classe Miinchen Bd. IX. 

The latter, says Gegenbaur, is the form among terrestrial Saurians nearest the birds, 
as Archaeopteryx is the avine type nearest the Saurians. From the upper Jurassic slates 
of Solenhofen. I add a few of its characters from Wagner. 

Inner toe represented by a rudimental metatarsus. “ Whole foot a little larger than 
femur; humerus one-half femur. Of the only known species, C. gracilis, Wagner gives 
the following measurements: Length of head, 2” 6!” (French); of vertical column to 
opposite acetabulum, 10”; of anterior extremity, 4” 7”; of posterior, 9” 3’”, 


ORNITHOTARSUS, Cope. 


Dr. Samuel Lockwood of Keyport, Monmouth county, New Jersey, discovered in a 
clay bank on the shore of Raritan Bay, a remarkable fragment of a gigantic Dinosaur, 


* As first pointed out by Prof. Gegenbauwr, Beitr. z. Vergleich Anatomie Wirbelthiere ; Carpus U. Tarsus. 186 . 
+ The following genus and species may belong among the Goniopoda. Leidy includes it among his cretaceous 
Reptilia, but adds that it may be a fish. ; 
DIPLOTOMODON, JLeidy. 
Tomodon, Leidy, not of Duméril and Bibron. Proceedings A. N. Sci., Phila., 1868, p. 


DiPLoToMoDoN HorKiFr0us, Leidy, Cretaceous Reptiles, 102, Tab. Known from a single tooth. 
Cretaceous green sand of New Jersey. 
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This gentleman observing that the gradual advance of the tide, owing to the slow depres- 
sion of the coast line, was undermining a long bank of the cretaceous clay, carefully 
examined the debris, from time to time, and made the discovery of the fragment men- 
tioned. No other portions rewarded his search, and as the bank has been gradually 
carried away since, there is little probability of the remainder being found. 

The specimen consists of the extremity of the tibia with anchylosed astragalus, with 
part of the shaft and distal portion of the fibula adherent. From this the character of 
the genus may be derived, as follows: 

Astragalus confluent with calcaneum, both together anchylosed to the tibia: articular 
face directed downwards and a little forwards. Fibula slender, articulating with the first 
tarsal bone. Medullary cavity of tibia small, occupied by a coarse cancellous tissue. 

This genus confirms remarkably the propositions suggested by the remains of Laelaps, 
as to the probable continuity of the tarsal and tibial elements in certain of this order, and 
the relation of the fibula to the same. It proves that the latter bone has been reversed in 
the descriptions of Iguanodon and Hadrosaurus. 

The suture connecting tibia and astragalus is distinct, so that I suspect that the latter 
is distinct from the former during a part at least of the early life of the animal. Thus 
there is the usual “parallelism” between the adult Orthopod and young Symphypod. 
There is an obliquity of the articular extremity to the axis of the tibia, indicating a 
prominence of the external tuberosity. 

The fibula is subtrilateral, the posterior face being obtusely angular and fitting a slight 
groove, as in Hadrosaurus. The extremity presents an obtuse condyle inwards and down- 
wards, which is applied to a corresponding concavity of the superior projecting face of the 
astragalo-calcaneum, The external angle is slightly prominent and angular. 

The affinities of this genus are perhaps in some degree to Hadrosaurus; certainly 
nearer to it than to Laelaps. The inferior presentation of the ankle joint indicates short 
metatarsals, so that the form was probably heavy footed. 


ORNITHOTARSUS IMMANIS, Cope. 
Proceed. Amer. Philos. Sci., 1869, p. 117. 


The accompanying cuts will give a good idea of the proportions of this fragment. The extremity of the tibia 
exhibits the anterior longitudinal concavity common to all the types of the order, and which as in them, is occupied 
by the ascending apophysis of the astragalus. The astragalo-caleaneum is a thin bone, and does not cover the 
extremity of the tibia internally and posteriorly. It thins out posteriorly and leaves a strong groove to mark the 
suture, apparently for ligamentous ‘insertion. The transverse plane of the articular face is nearly even ; and it is 
little contracted medially, much less than in Laelaps aquilunguis. 

As compared with Hadrosaurus foulkii, which it most resembles, the extremity of the tibia presents many 
differences. First, the external face is much narrower, and more transverse, forming thus a less open angle with the 
posterior face. Second; the anterior concavity is less profound, giving the outline a more transverse direction. 
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The inferior outline in Hadrosaurus is an irregular inequilateral triangle, in this species an irregular parallelogram 


with one oblique extremity. 


Fig. 35. 


The measurements accompany 
as follows: 


Length from a—, 
M9 ree c—d, = 2 
“c 73 ’ 
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TRIASSIC DINOSAURIA. 
CLEPSYSAURUS, Lea. 


CLEPSYSAURUS PENNSYLVANICUS, Lea. 


Journ. Ac. Nat. Science, Phila., II., 185, Tab. Emmons’ N. Amer. Geol. p. 67 (in part). 
This species is a Dinosaurian, as demonstrated by an ischium which I found among the original specimens, and 
which resembles in some degree that of Leelaps and Megadactylus. The genus appears to be closely allied to Paleo- 


saurus. It was probably a ‘‘bird-track”” maker. The remains from North Carolina referred to it by Emmons, belong 
in large part to a Belodont reptile. 


Triassic Sandstones, Lehigh County, Pa.; Phoenixville, Pa.; Triassic Coal Measures, Chatham Co., N. Carolina. 


MEGADACTYLUS, Mitchcock. 

Supplement to the Ichnology of New England, p. 39, 1865. 

This genus is indicated by remains in a more or less fragmentary condition, from the 
red sandstone rocks of the Valley of the Connecticut, from the neighborhood of Spring- 
field, Massachusetts. ‘They were found by William Smith, while engaged in superintend- 
ing some excavations made at the armory, which required blasting. 

The remains consist of four caudal, and one dorsal vertebrae, the greater part of the 
left fore foot with distal portions of ulnar and radius; the greater part of the left femur, 
proximal end of left tibia, greater part of left fibula, tarsus and hind foot, including a tar- 
sal bone, perfect metatarsus, proximal end of a second metatarsus, parts of the distal end 
ofa third, and parts and impressions of four phalanges. Also, the greater part of both ischia. 

These fragments demonstrate the former existence in the region in question, of a form 
of the Dinosauria, not far removed in some points from the Palosaurus of the English 
Trias. Its pertinence to the Symphypoda is suggested by the apparent absence of the 
calcaneum ; but this is uncertain, for that element may have been lost. In Compsognathus 
the additional peculiarity of the persistence of but two carpal bones is presented, which, 
according to Gegenbaur, should correspond with those of the first row of ordinary Reptilia, 
while those of the second have disappeared. In Megadactylus those of the first series are 
present, viz: the radiale and probably ulnare, and one of the second row, very much re- 
duced, opposite to the second metacarpus. ‘There is space for a second one of the second 
series, but it does not appear in the matrix, while the ulnare is probably lost. 

The bird-like tendencies of this type have been indicated above, and the very ornithic 
character of the bones of the present form is also very marked. ‘The walls of the long 
bones are very thin, in some places near their extremities almost as much so as writing 
paper. ‘The vertebrae and ischia present the same thin walls. The structure of these 
walls is exceedingly dense. ‘The special characters are as follows: 

Vertebrae. A dorso-lumbar is much compressed, but not keeled below; the articular 
extremities are expanded, and their faces slightly concave. An anterior caudal has a simi- 
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lar form, but the extremities are plane. The posterior basis of the neural arch is on the 
posterior third of the upper surface, and the anterior end has evidently supported its an- 
terior part. They leave the median third of the canal open laterally, its median surface 
passing into the external over a lateral shoulder. The arch probably bridged over this 
interval. The chevron bone is long and wide, and with thin walls. A second caudal ex- 
hibits similar characters. Two adjacent caudals in the same piece of matrix exhibit 
shorter, deeper centra, with strongly concave inferior surfaces, which are separated from 
the laterals by an obtuse longitudinal angle. Articular faces concave, forming vertical 
ovals truncate below. ‘The chevron bones are narrower, directed backwards, and of very 
light construction. The neurapophyses present the singular character indicated above. 
Their contact with the centrum is anterior and posterior only, their basis being excavated 
upwards into a regular arch, whose margins flare out a little. This remarkable structure 
is only paralleled in the sacrum of other Dinosauria, where the nerves destined for the 
sacral plexus, issue through huge foramina in the bases of the neurapophyses. Here the 
structure is continued on the caudals, and evidently for a very different purpose. ‘The 
neural arch has a high longitudinal carina, which is continued in the neural spine. It is 
concave on each side between the zygapophyses. ‘The posterior zygapophyses stand above 
an intervertebral space, and the narrow neural spine rises above them, as is usual in Dino- 
sauria. The zygapophysial faces make about an angle of 45°. A distal caudal is slender, 
sub-cylindric, and with low neural arch. 

The right anterior foot displays five digits, though one of them opposite the ex- 
tremity of the ulna, was very short. The phalanges are, from without, 1 —3—4—3—2; 
they are short and stout, the ungues short, deep, much curved and compressed. That of 
the interior digit is the largest ; the inner edge is rounded, the superior broad and slightly 
flattened, ‘At the middle of its length, a shallow groove near the dorsal outline begins to 
contract to a sharply defined, narrow groove, which continues to the end of the claw. The 
trochlear faces are well distinguished. 'The phalanges are stout and with a marked liga- 
mentous pit on each side distally. ‘The metacarpals of the two middle digits are slender 
and twice as long as the adjacent phalanges; that of the outer digit is one-third shorter, and 
that of the inner, one-half shorter than the median. The fourth metatarsus is longer than 
the external, but much more slender than any other. This finger was shorter than the 
third, and probably possessed three phalanges; portions of two are preserved, and the 
most distal is not ungual. 

The extremity of the ulna larger than that of the radius and rather more expanded, 
Both bones of the fore arm are very pneumatic, and oval in section. 

The femur is represented by both extremities with shaft adjacent, and that part of the 
shaft supporting the third trochanter, It is peculiar in presenting a combination of char- 
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acters. ‘The proximal extremity resembles that of the Crocodilia, while the distal is truly 
Dinosaurian, approaching Megalosaurus. ‘There is no distinct head, the whole extremity 
is compressed, and the extremital surface concave in its long axis. It overhangs the shaft 
on the inner side and forms a knob which is decurved, and contracts below abruptly to 
the shaft. ‘The external margin is a subacute ridge; the small trochanter is represented 
by a short ridge which is but little defined on the inner side, and which sinks to the gen- 
eral level some distance below the head. The compression of the shaft changes to a 
sub-cylindric form, and just above this point the large third trochanter projects. It is 
short; inside of it a large rugose surface indicates the insertion of a powerful muscle. 
Near the distal extremity the shaft is compressed transversely. ‘The articular face of the 
condyles is rather flat. The outer has the least posterior production, and has a contin- 
uous exterior face. ‘The inner is divided exteriorly, near the posterior extremity, by a deep 
groove, which is continued obliquely forward and inward on the articular face. The 
anterior part of this condyle is strongly convex. ‘The posterior is narrow and turned in- 
wards and backwards to a sharp edge. This portion is outlined by the above mentioned 
groove, and forms a narrow ovate in section. ‘The popliteal groove is quite deep, and the 
trochlear scarcely marked. 

The tibia and fibula are broken. Of the first, a piece of the proximal portion alone 
remains ; of the latter, a piece is broken from the middle of the shaft. The head of the 
tibia is flattened by pressure. ‘The spine or crest is very prominent, but not so much so 
as in Lelaps, and is much curved outwards. The posterior angle of the proximal extremity 
is prominent, and the prominence to which the fibula is applied marks the anterior third 
of the long diameter of the head in its present condition. ‘The anterior crest gradually 
sinks to the shaft. The greater part of the latter is flat, as an impression in the matrix 
indicates. ‘The fibula is slender and oval in section, with very thin walls. At the distal 
extremity it expands slightly; the articular face is plane transversely, and moderately con- 
vex antero-posteriorly. Proximally the shaft expands in the direction opposite to its 
compression, giving the head a nearly equal extent in both directions, The articular 
surface is directed obliquely downwards to the tibia, and is more or less grooved ; a strong 
rabbet extends round its posterior angle. 

The foot is in relation to the extremity of the leg, in a strongly flexed position. ‘The 
tarsal and metatarsal elements were somewhat separated by the strain, though in nearly 
normal position. 

The cuboid bone alone remains of these. It is closely approximated to the fibula with 
a small interval occupied by matrix between. The form is somewhat like that in the 
genus Alligator, and it bears a similar relative size to the adjacent elements. It is a sub- 
triangular piece with concave sides; the posterior angle, as it were, pinched. One lateral 
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face, probably anterior, presents a longitudinal groove; one broad face, perhaps the exter- 
nal, a convex articular surface. The metatarsal face is slightly concave. 

The metatarsus which relates to the above, therefore the exterior, is much like that of 
the Alligator. The planes of the two extremities are nearly at right angles to each other. 
‘The proximal extremity is sub-triangular with an external angle prolonged, and the poste- 
rior outline longest and slightly sigmoid. The shank has a large medullary cavity; the 
distal articular surface is sub-truncate, and the ligamentous pit very shallow, indicating ab- 
sence of much flexure at that point. The convex external face of the cuboid, indicates 
the existence of a rudimental external digit in the usual place of the fifth; it may have 
been but a part of a metatarsus, as in the crocodiles. No trace remains. ‘Two other digits 
have left their remains. Of these the median is so much larger than those on each side of 
it, as to render it probable that this animal possessed but three developed toes; in those 
types with a larger number, the two median at least, are of proportions more nearly simi- 
lar to each other. 

One phalange of the middle toe is of a stout and somewhat compressed form. Two of 
the inner toe are more slender; the articular ligamentous pit is distinct in those of both 
and the condyle convex, indicating extensive flexure. All are hollow. 

The disproportion between the lengths of the limbs is not readily ascertained ; it is 
evidently not nearly so great as in the Lelaps, perhaps not greater than in many 
modern Lacertilia, 

Ribs are represented by several fragments, one perhaps a half. ‘They display both 
capitular and tubercular articulations, the former apparently much the more extensive. 
‘The head and shaft of the ribs are compressed, and the capitular prolongation is as deep 
as the base of the shaft. The latter has a groove along its dorsal line for the proximal 
two-fifths the length. It is hollow, the medullary cavity being equal in diameter to the 
wall surrounding it. 

A Y-shaped bone with rather long stem has left an impression. ‘The limbs, of the 
figure are slightly unequal in length. Can it be a hatchet bone of the cervical vertebrae? 

The pelvis is only represented by a considerable portion of both ossa ischii, ‘These 
indicate a remarkable peculiarity of the type, and explain the structure in Lelaps and 
some other Dinosauria. The portions preserved are the distal and median, with the im- 
pressions of the more proximal in the matrix. ‘The former consists of two stout rod-like 
elements, having a triangular section, the superior and inner faces being plane, the exte- 
rior convex. ‘he two interior are in contact throughout the straight portion of the 
bones. The extremity is convex and enlarged, especially downwards, and the two are 
separated by a deep groove, giving a section of the extremity the form of ano. At the 
point of divergence the stylus is flattened, while the divergent portions are more flattened, 
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at first horizontally, then with a gradual approach to vertically. Like the other bones, 
they are pneumatic and thin walled proximally ; at their medial portion they contain very 
light spongy cancelli, 

As compared with Compsognathus the caudal vertebrae are very much shorter and 
deeper: the extremities are stouter and more robust; the metatarsi and phalanges with 
ungues being shorter and thicker. 

That animals of this genus made some of the tracks similar to those of birds in the 
red sandstones of the Valley of the Connecticut, there can be no doubt. It furthermore 
explains some problematical impressions which are occasionally found with them. Tracks 
of an animal resting in a plantigrade position, as indicated by the moulds of two long par- 
allel metatarsi, each terminated by three toes, are accompanied by a peculiar bilobate, 
transversely oval mark on the middle line, some distance behind the heels. 

Prof. Hitchcock states that it appears to be the impression of a short stiff tail. The 
present specimen shows clearly that it was made by the obtuse extremities of the ischia. 
The saurian squatted down, resting on its styloid ischia as the third leg of a tripod of 
which the anterior pair was represented by the hinder legs. Prof. O. C. Marsh informs 
me that in the museum of Yale College, a slab exhibiting impressions similar to the above, 
shows the impressions of the anterior feet also, which were put to the ground in the act 
of rising or sitting, or perhaps reached to it, while the animal was squatting, as do those 
of carnivorous Mammalia. 

The tracks of many of the animals discovered by Hitchcock are plantigrade. ‘That 
they could not have walked like the plantigrade mammal, is sufficiently evident from the 
length of the metatarsal elements, which would necessitate a constant contraction of the 
tibialis anticus muscle, or peculiar arrangement of the tarsal bones, for its support. The 
latter does not appear to have existed, and the former is so very improbable, that, in con- 
nection with the pneumatic structure of the bones, there is abundant reason to suppose 
that they progressed by leaps, and assumed the plantigrade position when at rest. 

No portion of the cranium or dentition of this genus has been preserved. The large 
stout hooked claws of the fore foot would indicate a more or less carnivorous diet. 

The Connecticut Sandstones have been regarded as Triassic, which the lower portions 
of them undoubtedly are, and similar to the German Keuper in the presence of Labyrin- 
thodonts, Thecodonts and Dinosauria in Massachusetts, Pennsylvania and North Carolina. 


MEGADACTYLUS POLYZELUS, Hitchcock. 


Loc. Cit. p. 39, 1865. Ichnology of Massachusetts, p. 186, 1858. Tab. IX, fig. 6 (Right fore foot). 
This species was about the size of an ordinary hound. The surfaces of the vertebrze are smooth, and do not dis- 
play any sculpture. Their dimensions are as follows: 


Lines. 
Antero-posterior length median caudal, : : 10.1 
Depth articular face, 11.4 
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Lines. 
Width articular face, 6.6 
“* lateral neurapophysial foramen, 6.8 
Elevation neural arch at middle, 8.8 
a J ** and spine, 14. 
Length proximal caudal; 13.2 
Depth articular face do., 12.2 
Width neural canal, 8.2 
chevron bone, 3 
Length % ns - 10 
Width extremity of lumbar vertebre, 8. 
The femur has but little curvature; its narrow external outline is rather convex proximally. 
Length of proximal extremity, : 19 
Width ‘* ee be 9 
Diameter shaft below 3d trochanter, 10 
Transverse width condyles, 18.6 
Antero-posterior width of outer, 16.2 
; ** inner, 12.2 
ES Ks ‘« ‘at popliteal groove, 8.6 
yy “ ‘* head of tibia, 22.8 
Transverse es eS = 11.5 
Diameter head of fibula, 8 
ts condyle, 8.9 
ue cuboid (antero-posterior), 7 
a head external metatarsus (long), 9 
st median * ee 9.8 
Length external metatarsus, 32.8 
Diameter condyle (antero-posterior), 6.8 
Width of proximal phalange at middle digit, 7.6 
oe ** inner digit, s 4, 
Length ‘‘ *¢ zs 14. 
Diameter extremity of ulna, 8.3 
32 oe ‘¢ radius, : 6.8 
Length outer metacarpus, 5.3 
ceo third tf 11.8 
‘* second Se 13 
se first ec 10.7 
‘* proximal phalange of D. I, 8.2 
= is Hh CAS 9 Ba) Ob 6.3 
** ungueal phalange D. I, 16 
Depth fs + proximally, 8 


Means of estimating the total length of this species are not very complete. Its not remote affinity to Compsog- 
nathus suggests that the neck could not have been short, though the generally more robust proportions than in C. 
longipes, would point to a shorter cervical series than in that genus. It will be safe to put the length at between four 
and five feet. 


The remains here described were alluded to by Prof. R. Owen, as those of a Saurian 
pointing to the Pterodactyles or Birds, providing the cavities of the bones were filled by 
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marrow, and not by cartilage. Prof. Wyman regarded them as those of a reptile, though 
the long bones might have been referred to a bird if considered alone. “While the bones 
from Springfield are as hollow as those of the Pterodactyle, I do not find that they are 
those of this animal; there is no positive proof of the long fingers nor of the broad sternum 
which these reptiles possessed. ‘The existence of the large toe in company with the small 
one is in favor of a jumping animal.” (Ichnology of Massachusetts, 1858, 187.) 

A figure of the right fore foot accompanies Prof. Hitchcock’s description, of which it 
is to be observed that the metacarpals are too stout, and the carpals are omitted, The 
third phalange of the second toe is ungueal. 


APPENDIX TO THE DINOSAURIA. 
HYPSIBEMA, Cope 


Char. gen. Proportions of limbs and feet much as in Hadrosaurus. The caudal ver- 
tebrae elongate and depressed, in the median part of the series. 

The elongate depressed form of caudal vertebrae, distinguishes this genus from Had- 
rosaurus, ‘The latter possesses elongate vertebrae near the extremity of the series, but 
anterior to this point, they are first subquadrate in profile, then proximally much nar- 
rowed. The form exhibited by the known species of this genus is more like that of Hy- 
laeosaurus Mant. 


; HYPSIBEMA CRASSICAUDA, Cope. 


The remains on which this species is founded consist of the distal extremity of the right humerus, a portion of the 
shaft of the left tibia, a portion of the fibula, the right internal metatarsus somewhat broken, and a caudal vertebra. 
There are other uncharacteristic fragments, and a piece which may be a dermal bone. 

Associated with them are several coprolites of large animals. 

These species indicate an animal of about the size of the Hadrosaurus foulkei, Leidy, and with a similar dispro- 
portion in the lengths of the limbs. This is readily appreciated on comparison of the huge metatarsus with the light 
humerus. The medullary cavity of the tibia is large; that of the humerus small. 

The portion of the humerus preserved is injured, and the condyles are worn. Its relation to that of H. foulkei is 
readily determined, and on comparison the following marked differences appear: The ridge connecting the external 
condyle with the shaft posteriorly is acute; it is rounded in H. foulkei. External distal face is flat or slightly concave; 
in H. foulkei somewhat rounded. It is at right angles to the plane of the anterior face, and forms with it rather less 
than a right angle; in H. foulkei this region is rounded. Distally the shaft is much flattened in H. crassicauda. 


, Measurements. 
Lines. 
Antero-posterior diameter of shaft, just above condyles, 20.5 
Width external face distally, 24 
**  olecranar fossa, .- 16 
*« condyles, (estimated) 64 


The anterior face at over three inches above the condyles is slightly concave. About 4.5 inches above the articular 
face of the external condyle, the acute ridge dividing the posterior and external faces disappears, and the surface be- 
comes regularly rounded. 

The portion of the tibia is from the shaft of that of the left side, just below the superior antero-posterior expan- 
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sion. Therefore the inner face is the most extensive, and the posterior the least so. It differs from the same part in . 
* a <3 ine, staypionr f900e hea 7 oy ‘) 
H. foulkei, in its less angularity, especially in the more rounded, and less defined posterior face. The internal face 


narrows downwards, and while the greatest diameter of the fragment above is antero-posterior, below it is diagonal, 


the anterior point being the inner. 


Measurements. Lines. 

Antero-posterior diameter above, 48 
. 
Transverse tates 22.5 
-° ‘¢ + medullary cavity, 20.5 


The portion of fibula is the distal, and resembles that of Hadrosaurus foulkei, in being slightly expanded near 


the extremity, and cylindric in the lower part of the shaft. In both genera and Ornithotarsus, Cope, the distal ex- 


tremity of the fibula is less attenuated than in Iguanodou. 
Lines. 


40.5 


do. five inches above, 30 
The right internal metatarsus also bears considerable resemblance to that of 1. foulkei. Its proximal extremity 


Transverse distal diameter, 


is much more convex in its inner outline than in that species. The inner proximal face is plane and longitudinally 
wrinkled. The proximal or tarsal articular face is concave anteriorly; its plane is at right angles to the axis of the 
shaft of the bone. It is strongly oblique in Hadrosaurus foulkei, and a rib-like prominence of the outer face crosses 
the latter obliquely and at right angles to the proximal extremity. No such rib exists in the present case, because 
’ the weight was supported by the shaft of the bone; directly and not obliquely as in Hadrosaurus. Thus the Hypsi- 
bemae walked more exactly on the toes than did the Hadrosauri. 

The posterior margin is thinner, and as in H. foulkei, presents a rather small median. protuberance. The distal 
condyle is broken away, but the twist of the distal portion of the shaft shows that it was directed away from the ad- 


joining metatarsal, posteriorly. 


Measurements. In. Lin, 
Length from antero-superior to postero-inferior extremity (inferior articular face 
worn away), 10 10 ‘ 
Transverse diameter proximally, 3. 
ff ms medially, 2 3.5 
Antero-posterior do, clo., 4 3 6 


The diameters of the shaft are somewhat larger than in the II. foulkei given by Leidy. 
The caudal vertebra is of large size and peculiar form. The centrum,is considerably wider than deep, and consider- 
ably longer than wide. The posterior chevron articulations are small, and each is connected with each anterior by a 
strong rounded angulation. Between the latter the space is wide and slightly concave in transverse section, least so me- 
dially. A marked peculiarity is seen in the strong longitudinal ridge which divides the lateral surface of the vertebra 
into two nearly equal faces. The neural arch is elongate, the neural canal small, in section a short vertical ellipse. The . 
articular face of the zygaphophyses makes an angle of about thirty-five degrees to the perpendicular. The crest of the 
arch rises a halfinch behind these into the very stout basis of the neural spine, the greater part of which, with the 
posterior zygapophyses, is broken off. The inclination of the base is at about 65° to the vertical diameter of the bone. 


The articular faces are both slightly concave, as are the lateral faces which are separated by the lateral ridge. 


In. Lin. 
Length of centrum, : 4 6 : 
“¢ * Dasis neural arch, 2 9 
Width posterior articular face, 4 
Depth do, medially, 2 8 
Ue *¢ laterally, ; 3 3 
kt basis neural spine, ; , 12 
Transverse diameter neural canal behind, 10 
Width between latero-inferior ridges, 1 9 
“« . vertical, of face of zygapophyses, 11 


There is a slight rugose protuberance in the position of the diapophysis. 
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The peculiarities of this vertebra indicate most strikingly the generic distinctness of this great reptile from the 
Hadyosaurus. It is true it presents some similarity in form to the terminal caudals of that genus, and if it could be 
referred to that portion of the series, would indicate merely another and larger species of Hadrosaurus. It differs in 
form from these vertebrae, in its depressed instead of compressed form, and its lateral angulation. That it belongs to a 
more anterior position in the tail is evident from the very large size of the basis of the neural spine, and general 
greater development of the neural arch and zygapophyses, and the trace of diapophysis. Further, it is over four times 
the size of the terminal caudals of H. foulkei, while the remaining elements do not indicate any such extraordinary 
dimensions. <A. position a little behind the middle of the series would relate well to the other proportions. 

A worn bone found with the metatarsus, has the proportions of some of the dermal bones of certain Dinosauria. 
Its large size is appropriate to the present species. Its base is flat and with rounded outlines, and does not exhibit 
any superficial dense layer; the texture of the interior bone is rather dense. The mass of the bone rises'as a short 
thick cone turned abruptly to one side, the middle and apex strongly compressed, so much so that the section presents 
an acute angle on that side to which the apex curves. The bone is not entirely symmetrical, one side near the poste- 
rior keel being more concaye than the other. The structure of the bone is rather dense. Its exact position is some- 
what uncertain. 


In. 
Diameter at base, 3 
Greatest height (apex broken), 2.5 


This is another of those remarkable forms which the reptilian type developed in past 
ages. ‘That it was herbivorous, and relied less on its tail for support than Hadrosaurus, 
appears probable. Large coprolites of the character of those of herbivorous animals ac- 

ork 


companied the bones. ‘They resemble somewhat those of the hog; one has a diameter of 


inches one way, and inches the other; extremity broad, obtuse. The probable 
form of the ungueal phalanges, points also to the same habit. ‘The proprietor of the pit 
told the writer that he had more than once seen large “hoofs” and “ wide toe-joints” taken 
out during the excavation. 

This species is different from the Ornithotarsus immanis, Cope, and belongs to a 
different genus. ‘The shaft of the tibia in the latter is filled with cancellous tissue ; in the 
present animal it is entirely hollow. 

From the marl pits of James King. 


HADROSAURUS, Leidy. 
HADROSAURUS TRIPOS, Cope. 


At a point about ten miles distant from the marl pit in which the Hypsibema was found, Prof. Kerr discovered a 
caudal vertebra of a colossal reptile, whose affinities are evidently near to the Hadrosaurus foulkei. 

This vertebra is one of the distal, as evidenced by the entire absence of any trace of diapophysis, and its subquad- 
rate longitudinal section, as well as by the small size of the neural arch and spine. At first sight it would appear to 
occupy a position between the thirtieth and thirty-sixth of the series; the former in H. foulkei has, however, rudiments 
of a diapophysis. Both its articular faces are distinctly biconcave. The large size of the chevron articular face is as 
in the thirtieth, and the concavity of its lateral faces as in the twenty-sixth; in the thirty-sixth the sides are entirely 
plane. The round form of the neural canal, as well as lack of diapophyses, are points of resemblance to the thirty- 
sixth, but it is more than twice as long as that vertebra in the H. foulkei. Jn the thirtieth the neural canal is some- 
what depressed and becomes more so as we advance towards the proximal part of the series. The small antero-posterior 
extent of the neural arch is much as in the thirtieth in H. foulkei, but the basis of the neural spine, which is broken 
off in this, as well as the old species, is much more slight. It is‘so very thin and weak as to indicate either a compar- 
atively slight development of the spine, or a very posterior position in the series. A weak lateral ridge marks the 
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side of the centrum, which is below the middle line. It holds the same position in the thirty-sixth in H. foulkei, but 
is above the middle in the thirtieth and those anterior. 


Measurement, In. Lin. 

Depth centrum to summit chevron articulation, 5 

do. from neural canal without chevron face, A. 
Greatest width do., 4. 9 
Length centrum, - 4 3 

do. neurapophysis, : 2 6 
Width between anterior zygapophyses, 1 3 

do. of arch above, 1 6 

do. neural canal, 10 
Depth do. do., 10 

do. basis neural spine, ; 5 


This specimen was procured from the marl pit of W. J. Thompson, Sampson co., N. Carolina, 

A second and much smaller vertebra from the pit that furnished the remains of Hypsibema crassicauda, belonged 
to a third individual, and possibly to this species. Its proportions would point to a position near the end of the tail, 
and its form is less elongate and compressed than those in that position in H. foulkei. Its neural arch is not codssi- 
fied. The extremities are slightly concave, the general form subquadrate. 


Lines. 
Length of centrum, 20.5 
Diameter extremity, (vertical) 18. 
ss ef (transverse) 21.5 
Oh middle, es 15. 


The first named vertebra pertained to an immense species, perhaps double the Hadrosaurus foulkei in weight and 
bulk, should the general proportions of the two have been at all similar. In that case the length of the femur would 
be sixty-two and a quarter inches. It will remain for future discovery to determine whether the species is the same 
as the Ornithotarsus immanis. 


HADROSAURUS MINOR, Marsh. 


Proceed. Acad. Nat. Sciences, Jan. 1870, Nature (London), Jan. 1870. 4 


This species is represented by two dorsal, four lumbar and a caudal vertebrae, from Barnesboro, Gloucester co., 
N. J., and another dorsal from another locality. These belonged to an animal of about half the size of the H. foulkei, 


and not fully grown, excepting the last mentioned, which belonged to an adult. The dorsals are much compressed, 


and slightly concave in front and convex behind; the inferior surface not distinctly keeled. The lumbar is short, much 
broader, being subdiscoid, and distinctly convex anteriorly and concave behind: below, it presents a narrow promi- 
nent carina. The caudal is anterior and is discoid and short; the diapophyses with neural arch are lost, not having 
been codssified; the former was at the base of the latter. Articular faces nearly plane. 
ron bones small. Inferior face not excavated. 


Articular surfaces for chev- 
The upper bed of Cretaceous Green Sand. 


LAELAPS, Cope. 
LAELAPS AQUILUNGUIS, Cope. 


Maxillary bone. The form of the maxillary bone described on page 100, indicates a short elevated and narrowed 
muzzle, as in Teratosaurus. 

Ischia. ‘The elements described on p. 108 as pubes, are probably ischia. As in Megadactylus, they appear to 
have been directed backwards, and to have been in close contact for a considerable part of their length. On plate X, 
fig. 4, the surface of contact or symphysis, is represented on the inferior part of the distal two-thirds the length. ‘lhe 
suterior, dilated portions diverge, leaving a V-shaped interval, and extend to the acetabula. This union of the ischia, 


which are of very dense structure, furnished some support for the animal in a squatting position, as is indicated for 
some of the species of the Connecticut Sandstone, 
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TESTUDINATA. 
CRYPTODIRA.. 
EMYDIDAE. 
EMYDINAE. 
STYLEMYS, Leidy. 


Stylemys, Testudo and Emys, Leidy, Proceed. Ac. N. Sci., 1851, 172. Testudo, Leidy 1. c. 1852, 59. Smithson. 
Contrib. to Knowl., 1852, 108. 

The species which I refer to this genus, are Emydoids with the usual elongate form 
of digits which characterizes the aquatic species, but with a single caudal marginal scutum, 
as in ‘Testudo. Another Emydoid genus which approaches Testudo most, is Manuria, 
Gray. Here however the anal marginal plate is divided, and the pectoral plates do not 
meet on the median line. In Stylemys the latter are only narrowed. 

The illum is formed much as in Chelydra, somewhat dilated proximally in a posterior 
direction. ‘The pubis is like some Emydoids in the length and lateral direction of its 
lateral process, while its stout form, with distal dilatation, articulated with its fellow on 
the median line is like that of Chelydra. 

A right femur is entirely Testudinoid, and presents one peculiarity which I have only 
observed in Testudo polyphemus. The great trochanter (which is always large in the 
Testudinata) extends entirely round from its origin, to near the head of the femur, em- 
bracing a marked fossa. In other genera the greater tuberosity with the lesser enclose a 
fossa-like groove, which separates them entirely. 

The capitula of the ribs extend to the vertebre, but not to their centra; they are in 
contact with the laminiform neural spines. 

A marked character of the genus also consists in the considerable separation of the 
neural arch from the vertebral carapacial bones. It is suspended as it were, some distance 
below them by the laminiform elevation of the joined neurapophyses, which are united by 
suture to the similar thin plate-like neural spines, which descend from the transverse 
vertebral expansions. ‘The depth of this vertebral septum is greater than the length of 
each vertebral bone, behind the middle of the column. The centra are very thin as in 
Cistudo. 

Leidy named some individuals of one of the species, Stylemys, while others were 
referred to Emys. As he gave no characters to it, and afterwards abandoned it, referring 
the species to Testudo, I only adopt the name for the purpose of diminishing the synonymy. 


i 
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STYLEMYS NEBRACENSIS, Leidy. 


Stylemys nebracensis, Hmys hemispherica and E. oweni. Pr. A. N. Sci., Phila., 1851, p, 172. 
Testudo nebracensis, Leidy, Ancient Fauna Nebraska, 103. 7. hemisphwrica, T. owent et T. lata, Leidy 1. ¢. 
AIEEE oXtb.¢, nore, Ooh 5.6.01 h.6.ahy7 


Miocene Tertiary of Nebraska. 


A specimen of this species presented to the Academy of Natural Sciences by Dr. 
Hayden measures 20 inches in length, and 15 inches in width. 


STYLEMYS CULBERTSONII, Leidy. 


Testudo culbertsonit, Leidy, Ancient Fauna of Nebraska, Tab. xxii. 


Miocene Tertiary of Nebraska. 


STYLEMYS NIOBRARENSIS, Leidy. 


Testudo (St.) niobrarensis,, Leidy, Proceed. Ac. Nat. Sci., Phil., 1858, 29. 


Pliocene of the Niobrara river, Nebraska. 


COMPSEMYS, Letdy. 
Proc. Ac. N. Sci., 1856, 312. 
The remains of this genus do not offer any very marked features to distinguish them 
from Emys. The existence of generic distinction is however suggested by the delicate 


areolate sculpture of the surface of the carapace. Costal capitula well developed; verte- 
bral scuta subquadrate. 


COMPSEMYS OBSCURUS. 
Emys obscurus, Leidy, Pr. A, N. Sci., 1856, 312. ~ y 
From the Upper Jurassic of Long lake, Nebraska. 


COMPSEMYS VICTUS, Leidy Ll. c. 
Upper Jurassic Bad Lands, Judith River, Nebraska. 


CISTUDO, Flem. 
CISTUDO EURYPYGIA, Cope. 


This extinct species is represented by a portion of the posterior margin of the carapace, which includes more 


_ or less of four marginal, two vertebral, and one costal, seuta. The relations of the osseous elements are much as 


in C. clausa; 7. ¢., the posterior costals are united on the median line, without rudimental vertebral below, and the 


last vertebral is an irregular pentagon with the two anterior sides elongate. There are traces of angular concentric 


sculpture as in the existing species, which encloses a “slightly angular boss on the posterior margin of the costal 
scutum. 


What distinguishes this box-tortoise from the existing one, is the greater width of the vertebral scuta, and the 
different form of the marginals. The costal suture of the vertebral, instead of joining a prolongation of the penul- 


——_ 
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timate marginal, joins a superior angle of the antepenult. The superior margin of the penultimate is straight, and 
but little elevated above the caudal pair. From this increased width of the last vertebral, its lateral suture is 
more oblique, and what remains of the lateral suture of the penultimate vertebral is still more oblique, indicating 
a still wider scutum. The posterior vertebral bone is a little more elongate than in several individuals of C. clausa. 

The posterior margin is not recurved, but is vertical, and therefore from a female animal. There are no em:r 
ginations or processes. On the inferior aspect, the concavity which receives the crest of the ilium is deeper and 
nearer the margin than in C. clausa. 

This species was found by Samuel R. Harrison, M. D., of Easton, Md., on Oxford Neck in Talbot Co., Mary- 
land, in connection with postpliocene fossils, as follows: Elephas americanus, Cervus canadensis, Cariacus virginianus, 
Chelydra serpentina. 

Remains of a Cistudo occur in the postpliocene bone breccia of caves in 8. W. Virginia, but whether they belong 
to C, clausa or some other species is not as yet determinéd. 


EMYS, Brongniart. 


The only species of this genus which I have had the opportunity of studying are the 
three following from the cretaceous green-sand of New Jersey. They agree in the mas- 
sive thickness and dense structure of plastron and carapace, which peculiarity suggests 
doubt as to their aquatic habitat, and enquiry as to whether they may not have been 
more or less terrestrial. Their reference to Emys is provisional, as the limbs, cranium 
and caudal marginal scute are unknown, In E. petrosus the heads of the posterior ribs 
are rudimental as in Adocus. 

The species may be distinguished as follows: 


Sutures of hyo-and hyposternal bones, coarse and ragged; hyosternal nearly twice as 
- thick anteriorly as posteriorly; eighth marginal acute edged, its width 11-12 length hyos- 


ternal, its depth 5-4 the same. | 
E, FIRMUS. 


Sutures minutely rugulose, hyosternal thicker anteriorly; eighth marginal with thick 
obtuse edge, depth 3—4 length hyosternal, its width .55 same; superior plane of hyoster- 
nal transversely as wide as a costal, inferior plane very convex; mesosternum width .66 


length of do.; size medium. 
E. PETROSUS. 


Sutures minutely rugulose; hyosternal thickest posteriorly, its inferior face plane, 
superior plane twice as wide as a costal; width of mesosternum 6-7 length, and width of 


eighth marginal .05 length of same; size smaller ; 
E. TURGIDUS. 
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EMYS FIRMUS, Leidy. 
Cretac. Rept. 106, Smithsonian Contrib., No. 192, Adocus firmus Cope, Proceed. Acad. Nat. Sci., Phil., 1868, 235, 
Geolog. Surv. N. Jersey, App. C. 


An individual of this species is represented by same characteristic fragments in the Museum of Rutger’s College, 
N. J. As remarked, they have many characters like the following species ; while in the surface markings, dermal 
scutes, ete., they resemble as much the Adocus beatus. I have not seen the costal bones. 

This is a large species and of extraordinarily massive construction. ‘This was no 
doubt an adaptation in defense of enemies, perhaps as protection from blows or snaps of 
the more gigantic reptiles of that time. I give the measurement of this species from 


Leidy. 
In. 
Length margin 7th and eighth marginals, 5.75 
Width seventh plate, 2.5 
eeereip athe» ro 2.75 
Depth “ 3.75 
Left hyosternal, length from exterior angle mesosternum 3. 
Thickness at latter suture, Ls 
u: postero-medially, : 625 


This species is distinguished from both the following by the relatively much larger 
size of the postero-median, and probably the other marginal bones. Its points of resem- 
blance to the E. turgidus are more numerous than to the E. petrosus. Like both of — 
these the mesosternum is truncate behind. : 4 

Position. The upper bed of Cretaceous Green Sand, New Jersey. 


EMYS PETROSUS, Cope. | 2.3 wae 


Adocus petrosus, Cope, Proc. Acad. Nat. Sci., Phila., 1868, £86, Geol. Surv. N. Jersey, App. ©. oe 


This species is represented by portions of four costal bones, parts or wholes of six marginal bones, most of the 
right hyosternal, and a posterior portion of the right hyposternal, with the head of the os coracoideum. They were =) 
found in the West Jersey Marl Company’s pits, Gloucester Co., N. J., in the same locality whence the Laelaps was = 
procured. It is characterized by the very massive structure of its carapace and plastron, and for the posteriorly oe 
truncate form of its mesosternum. Another species (E. firmus) which unites the same peculiarities, is indladee in 
this genus, though I have not seen its costal bones. © oy « 

The hyosternal bone is preserved in its axillary margin, and is continuous with two marginals of the ‘car | 

_ of the same side. Two of the costals are adjacent and give the outlines of the vertebral bones and scutes. | 
show the inferior outline to be very convex, the whole, from angle to angle of the marginal bones of 0 sit 
sides amounting to an are of about 124 degrees. Each hyosternal is slightly concave below the pla 
their common suture. Each thins out laterally, though the one preserved is very thick on the axillary : 
_ There is little difference between the thickness at the mesosternal and the hyposternal sutures. All th 
have minute rugosities, differing much from sternals in Adocus and Taphrosphys, which are Y 

_ resembling those of Pleurosternum pectorale m. The piece of hyposternal is. even thicker than the 


« 
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bone is everywhere remarkable for the thickness of its dense layer, and the closeness of the texture of the spongy. 
The former is one-third the thickness of the sternal and costal bones fractured. 

The scute sutures of the inferior surface are obsolete; those of the dorsal surface are like those of Adocus; 7. ¢., 
the vertebrals with bracket-shaped lateral borders with the costal proceeding from the point of the bracket. 

The marginal bones vary much in thickness proximally; they have two proximal sutures, one side convex, 
the other concave. Four have a heavy border, round in section; in two of these it is considerably everted: another 
has a rather thin margin, slightly decurved, with a submarginal groove separating it from the most massive portion 


The costal bones are strongly convex in their length, indicating an arched carapace. 


Measurements. In. Lin. 
Hyosternal width, 3 9. 
ae *¢ to origin axillary abutment, 2 $25 
ss length on median suture, 2 1.5 
or thickness near mesosternal line, 9. 
es «s “¢ hyposternal ‘¢ 7.2 
Hyposternal thickness near poster. suture, 0 
Costal, width, 1 7.5 
‘‘ thickness vertebral suture, g 
Marginal No. 1 width, 2 1.5 
“¢ length, 1 7 
ss ‘¢ proximal thickness, 3. 
dy No. 5 ie cS 8.2 
“¢ length, 1 6 
ee ‘¢ width, 1 7.5 
“ “¢ width dermal scute, 9 


This animal is therefore a species of considerable size, though less than most of those described here, and par- 
ticularly convex and solid in every part. While the sutural lines of the hyosternal measure about the same as in E. 
firmus (Emys Leidy), it is much more convex and not so thick at the mesosternal suture. The marginal bones are 
relatively just half the size. The Pleurosternum pectorale, differs in being very much flatter, and in having a 
more discoid mesosternal bone, The hyosternals are also much thicker at their union with the marginals, than the 


present is. 
A portion of a hyo-or hyposternal bone collected at the same place, and near or at the same time, may be referred 


to a larger individual of the same species or to E, firmus. It exhibits a wedge for a diagonal gomphosis, between 
the two sutures, which are preserved. The thickness on the median suture is 14 lines. 


The density of the sternal bones is in marked contrast to that of the E. crassus 
according to Owen, where the structure is remarkably spongy and open. 


EMYS TURGIDUS, Cope. 


This species is represented by two individuals in a more or less fragmentary condition 
in the private collection of Dr. Samuel Lockwood, of Keyport, N. J. One of these, 
selected for description, embraces proximal portions of four left costal bones and of three 
right ones, with a vertebral, other fragments of costals, four marginals (one from the 
bridge), the greater part of both hyosternals and the mesosternum. 

‘These indicate a species of about half the bulk of the E. petrosus, and differing in 
many particulars, ‘These are especially the relatively much wider and flatter, hyoster- 
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nals, and thinner edged more recurved marginals. The size of the marginals is similar 
to those of the last, while the mesosternal element is larger. ‘The scutal sutures are 
better preserved than in the type of E. petrosus, nevertheless none are preserved on the 
lower surfaces except that which divides the mesosternum longitudinally throughout. 
The vertebral scuta are 2 as wide as long, and have longitudinal borders, which are 
scarcely produced at the junction with the intercostal suture, and are otherwise somewhat 
irregular, The carapace is swollen in an interrupted line bordering the vertebral scuta 
externally, leaving the median parts of these smooth. The marginals are also slightly 
swollen just within the costal-marginal sutures. 'The marginal bones are concave exter- 
nally, and thickened inferiorly at some distance within the margin. ‘That from the bridge 
is angulated at one extremity at 45°, at the other less, ‘The union of the hyosternals 
behind and with the mesosternal behind, is by a groove and keel suture. The mesosternal 
is much thinner anteriorly than posteriorly. 


In. 

Length heads of four costals, 4.375 

«  ~—s- vertebral, 1.06 
Width = ie 
Length hyosternal, 2.4 

fa i from mesosternal, 1.8 
Thickness “ at S 65 

$s cs posteriorly, bg 
Length vertebral scutum, 2.3 
Width - ; £15 


4 


From the upper Green Sand Bed, Cretaceous N. J., at Hornerstown, N. J. 


EMYS PETROLEI, Leidy. 
Proceed. Academy, 1858, Postpliocene, Harden Co., Texas. 


A very distinct species, probably of the more terrestrial type of the genus, as Che- 
lopus, ete. 


ADOCUS, Cope. 


Emydoid tortoises in which the rib heads of the posterior costal bones are represented 


by a rudimental lamina, and the anterior by a crest or truncate ridge in addition. Verte- 
bral scuta narrow; external surfaces smooth or nearly so. 


Name from 4 privative and doxzos rafter (7. ¢., rib head). 
This genus, formerly characterized, differs from Emys in the absence of costal capitula 
of the costal plates of the carapace, a feature pointed out by Leidy in the type species. 
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It also possesses a character of Pleurosternum in the presence of a series of marginal 
dermal plates on the sternal bridge. It belongs to the true Emydidae, having the eight 
paired sternal bones instead of ten of the first mentioned. The markings of the dermal 


plates of the plastron are not distinct. 
ADOCUS BEATUS, Leidy. 


Emys beatus, Leidy, Cretaceous Reptiles, Smithson, Contrib. 1804, 107. 


Remains of a considerable portion of the plastron and carapace of this species from 
the marl excavations of David Haines near Medford, N. J., furnish important characters, 
as already indicated. The posterior lobe of the sternum is long and flat, and strongly 
emarginate behind; its greatest length is 5 in. 9 lin., greatest (anterior) width 5 in. 8 lin. 
The thickness of the hyosternal bones is a little greater at the sides than at the median 
portion ; latter measurement 7 lines; all the pieces of the plastron are thicker than those 
of the carapace. 

The anterior lobe of the sternum in A, beatus would appear to have been more or 


less moveable. 
ADOCUS PRAVUS, Leidy. 


Emys pravus, Leidy, Proceed. Ac. Nat. Sci., 1856, 312, Cretaceous Rept. Tab. 
Middlebed, or upper Cretaceous green sand New Jersey. 
This species is referred here because of its general resemblance to the others of the 


genus. Its costal bones have not yet been procured. 


PLEUROSTERNUM, Bell. 


Some of the Emydinae of the New Jersey Green Sand exhibit only faint impressions 
of the usual horny dermal plates. It is probable therefore that such were covered 
with coriaceous plates as in the genus Dermatemys and some species of Hydraspididae. 

The species which is referred to Dermatemys, D: mavei Gray from Mexico, is. further 
distinguished generically by a series of marginal plates between the axilla and groin on 
each side, within the usual marginal series. The same peculiarity characterizes also the 
genus Macrochelys, which has however no affinity with the present. 

The hyosternal bones, quite perfectly preserved, of an aquatic tortoise, from the farm 
of David Haines near Medford, present the double marginal series of Dermatemys, It 
differs from the species of that genus in the apparent fusion of the pectoral and humeral 
dermal scuta, a peculiarity which I have not seen in any modern genus of Emydidae or 
Hydraspididae. This is characteristic of Pleurosternum, and the scuta are really distinct, 
the pectoral having an unusually posterior position, on account of the intercalated sternal 
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bone. The hyosternals are prolonged forwards, extensively embracing the mesosternum; 
the latter piece is subcircular, and truncate behind. The episternals and mesosternal 
are lost. [he extreme anterior lip of the hyosternals is crossed by a groove, apparently 
the suture of the gular plate; it has reached the external margin a half inch in front of 
the posterior margin of the episternal. This would leave sufficient width for an intergular 
plate, which would refer the genus to the Hydraspididae. As however the other pieces 
of the sternum have been found in England, it is certain that the genus is Cryptodire. 


PLEUROSTERNUM PECTORALE, Cope sp. nov. 


The plastron of this species is massive, and three times as thick in the middle as ‘at the sides. The posterior 
hyosternal suture has been immoveable, and its rugae are minute. The anterior or axillary buttresses have risen 
higher on the costal plates, and are directed obliquely forwards. The axillary outline is deeply concave. The 
external surface is without sculpture. Behind the truncate axillary plate is one long hexagonal inner marginal, 
while the anterior third of a second is truncated by the posterior suture. The posterior humeral dermal suture, 
approaches the hyosternal suture towards the median line but slightly. 


ag In. Lin. 
Width of a hyosternal, 3 
Depth at middle, on hyost. suture, * 10. 
oe outer end Ma © Es 
Length median suture, a 6.4 
From posterior suture to axilla, 1 4.6 
Antero-posterior extent hyosternal (exclus. sutural process), 2 2.5 
Width inguinal scute interiorly, 4, 
chile hes dnd “* externally, 8.5 


The inferior surface of the plastron is convex, the interior nearly plane. 

The species was about the size of the Ptychemys rugosa Ag. of the Delaware. It is distinguished from the 
Emys pravus of Leidy by the transverse hyosternal suture, the greater transverse extent, and thickness of hyos- 
ternals. In A. firmus Leidy the humero-pectoral*dermal suture is‘anterior, and the mesosternal is transversely 
truncate behind. 


CHELYDRINAE. ‘7 


The extinct species of this group indicate a successional relation of forms such as the { 
theory of evolution would anticipate. . ae : a 24 


Those of the Miocene and Eocene periods in America are not known, but so fur as” 


they are in eer Mey eae ll: those of the present. rate the cretaceous, the is = : 


eereanas of the latter, rather than to the Chapin The nde i 
Cheloniidae rests entirely on the structure of the fore limb, fon its other * ecole s 
repeated by genera in various other families, 01 
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pression in the form of both humerus and femur, and decided by this test, the genera 
following are all Chelydroid Emydidae. 

The metatarsals of the hind foot preserved, indicate a broad natatory member more 
like those of Trionyx than those of Chelydra. 

At the same time the vertebral dermal scutes have the most narrowed form character- 
istic of various genera of Emydidae. The femur has a slender curved shaft as in Chely- 
dra and Chelys. The sternum is more that of Chelydra than of the sea turtles. This is 
seen in the narrowness of the sterno-carapacial bridge, which is very wide in Chelone, 
and very narrow in Chelydra. In the cretaceous genera, the width is intermediate, and 
the hyo and hyposternal bones are united medially, and are not merely prolonged ante- 
riorly and posteriorly as in Chelone. ‘The lateral sternal regions were therefore less pro- 
tected than in the sea turtles, while the general small size and form of the sternal bones 
also point to the cross-shaped plastron of Chelydra. 

It does not offer any approach to the Pleurodira, since the xiphisternum is free from 
the pelvis. The cranium of the genus Euclastes, which belongs here, shows the techni- 
cal details of the Cheloniidae, with the form of head, physiognomy, and no doubt, the 
carnivorous adaptations of Chelydra. In the genus Osteopygis, also of the cretaceous, 
the characters diverge still more from those of the modern sea turtles. Here five margi- 
nals in front and three behind, are united with the disc. The anterior marginal scutum 
becomes united with the first vertebral. In other respects the characters are those of 
Propleura. In Lytoloma the marginals are free as in Chelone. 

Several genera have been discovered in the lithographic slates and other strata of the 
Jurassic period in Germany, Switzerland and France. These have been described by 
Minster, Wagner,* and Von Meyer.t Some of these are allied to Chelone, but the 
majority of them appear to me to have a near relationship to Chelydra, and to those 
herein described. ‘This has been scarcely alluded to by the learned authors quoted, and 
in general their affinities to existing forms have been but obscurely indicated. ‘Those 
which I would refer to this neighborhood are: 


Eurysternum Minst. I. fitzingeri Mey. 
FE. wagleri Mist. I. wagneri Mey. 
E. crassipes Wagn., (Palacomedusa TH[ypropetta Mey. 
Mey.) H. meyeri Thioll. 
KE. redtenbacheri (Acichelys Mey.) Piatycuetys Wagn. 
IpiocuELys Mey. P. oberndorferi Wagn. 


* Abhandl, d. m. ph. cl. K. Bayerisch Acad. Wiss. pS + Reptilien o. d. Lithograph. Schiefer. 
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Eurysternum differs from Chelydra as Osteopygis does, in a greater codssification oi 
the discal and marginal bones anteriorly and posteriorly. It differs from the latter in the 
stout ambulatory foot like that of the Chelydra, and in the apparent absence of the 
temporal osseous roof, which I suspect Osteopygis to possess. The vertebral dermal 
scuta are wider than in any species of our genera, but this is but a specific character. 

In Idiochelys the marginal bones are more distinct from the disc, entirely so poste- 
riorly; there are numerous omissions of the vertebral bones of the carapace; this does 
not occur among our species so far as known. 

Hydropelta is in general much like Osteopygis, but in it the hyo and hyposternal 
bones, have an articulation by gomphosis with the third and tenth marginals respectively, 
a character certainly wanting to the American genera. ‘There is also no median sternal 
fontanelle, which is present in our types. 

Platychelys has a still greater union of carapacial disc and margin; only three ribs 
have free extremities on each side. 

Our forms then appear to differ from those of the Jurassic of Europe, up to the 
present time. It is important to observe, that instead of being of marine habit as has 
been supposed, they are representatives of modern fresh water species, and were probably 
inhabitants of brackish estuaries of our coast. 


- OSTEOPYGIS, Cope. 
Proceed. Acad. Nat. Sciences, Phila., 1868, 147. 


This genus has been characterized above, in part. It has the usual twenty-three 
marginal bones with ten costal bones on.each side, nine of which send their free extremi- 
ties for gomphosis with the marginals. Though in sutural union with the second mar- 
ginals, each sends a costal process into a corresponding pit of the latter. The inter- 
costal union is prolonged, and the vertebral scuta are rather narrow, and do not therefore 
extend far on the former. The four posterior marginals are prolonged considerably within 
the groove marking the suture of the costal and marginal scuta. The posterior marginal 
plates of all the species are very flat and expanded, the lateral ¢ on the contrary trigonal 
or subtrigonal in section, with a distinct inferior plane. 

The accompanying cut gives the characters of the genus as exhibited in the carapace 
of the typical species. The dermal sutures are omitted from the left side, so as to show 
more clearly those of the skeleton. a 

The plastron of Osteopygis is more like that of Chelydra than any other known 
_ genus. The hyo-, hypo, and xiphisternals are united on the median line by a coarse | pen 


suture as in that genus, and are not sb separates as in Chelone. They are much more 1 
than in Trionyx. — ; aha gece dy thio 
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OSTEOPYGIS PLATYLOMUS carapace. 


The xiphisternal is united with the hyposternal precisely as in Chelydra, that is, 
by a mutual marginal gomphosis at the anterior extremity of the former, its peg being 


the external; and by a deep groove in the inner margin of the xiphisternal, which 


receives the adapted margin of the hyposternal. The xiphisternal lobe is wider than in 


Chelydra, while the bridge is very much wider, being about as in Trionyx, and much 


narrower than in Chelone. This constitutes a point of separation from the first named 


genus, ‘There is a median fontanelle, larger than in Chelydra serpentina at the junc- 
tion of the four sternal elements. 


The external margin of the hyosternal, is free and 
serrate as in Chelydra. 


The mesosternal has not been identified, but the episterna are 
narrower and greatly incurved, more as in Chelydra and Chelone than as in Trionyx. 


In the accompanying restoration, the shaded portions are those which have not been pre- 
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served. The outlines of the episterna are not entirely demonstrable. The scale is near 


that of the carapace preceding, but is a little too large. 


S 


\ MW) A, 


OSTEOPYGIS PLATYLOMUS plastron. 


Dermal sutures are visible in the two species whose sterna we have. Abdominal and 
inguinal plates can be demonstrated; the anterior are not distinguishable. If anal scuta 
exist, they must be very small, but they are probably absent as in Chelydra. 

Some of the Eocene Chelones have the posterior vertebral plates more dilated than in 
the recent species, but they all present the penultimate marginals supported by a distinct 
pair of ribs, and the anterior marginals separate from the disc, and without rib. 

The femur of a presumed species of the genus is more slender than in the Chelones, 
but resembles closely that of Trionyx, while two phalanges of the same are peculiar in 
their stout base and subterminal constriction. They are however flattened and have 
transverse distal condyles, being thus rather adapted for paddles than for progression, 
thus showing the genus to have been truly aquatic. : 


There appear to be remains of three species in our collections distinguished as follows: 
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I. The margins of the posterior marginal plates continuous, either notched or even 
medially. 

a The rib-fossae of the marginals flat; ?no nuchal scute. 

Upper margin of inner face of (7th and 8th) posterior marginals much produced; 
lower margin not prolonged. Lower margin of 5th and 6th marginals not projecting, 
their inner face vertical. Outer face of narrow marginals convex or little concave, their 
scuta 1.4 long as wide. Fighth marginal $ wide as long. PLATYLOMUS. 

aa lhe rib-fossae of the lateral marginals cylindric; a nuchal scute. 

Upper and lower margins 7th marginal both prolonged; lower margin 5th very much 
produced inwards giving a horizontal inner, as well as outer face; outer face of narrow 
marginals concave except the anterior; scuta of latter 14 long as wide; 9th marginal 7 
wide as long; 5th marginal nearly .75 wide as long. EMARGINATUS. 

II. Margins of the posterior marginal plates acuminate medially. 

Posterior lateral bones short, wide, width greater and length, pit round, margin 
strongly repand; anterior laterals less confluent with disc, strongly concave on outer face. 

CHELYDRINUS. 


OSTEOPYGIS PLATYLOMUS, Ccre Sp. Nov. 


This species is represented by portions of two individuals, first perhaps half the carapace and plastron with all 
the marginal bones of one side, and many of those of the other, of a large individual from the Pemberton Marl Com- 
pany’s Pits, Burlington Co., N. Jersey, presented to the Academy by Dr. Samuel Ashhurst; the second, a few por- 
tions from the pits of David Haines, near Medford, Camden Co., N. J. 

The carapace is flat, as indicated by the slight curvature of numerous costal bones, and without keels, as indi- 
cated by an anterior and two posterior vertebral bones. The posterior and adjacent margin is flat and wide, extend- 
ing to athin edge. The anterior vertebral, has the anterior margin entirely forming a deep notch, extending to 
nearly opposite the lateral angles of the bone a feature not seen in the genus Chelone. It is crossed not far from 
its middle (it is broken behind) by the dermal suture.. The posterior vertebral is transverse, occupies a concavity 
formed by the three posterior marginals, extending to beyond the middle of the penultimates on each side. The 
posterior vertebral dermal scute is of great width, its outer suture not reaching the marginals on any of the bones 
just mentioned. The anterior vertebral scuta as seen on numerous costal bones, were of peculiar form. Their 
borders diverged very little at their anterior and posterior portions, but curved outwards abruptly to meet the costal 
dermal suture, forming an acute angle. 

Marginal bones heavy at the sides and in front, the former concave on the upper face, the lower face plane but 
upturned at the edge. Front laterals convex below with broad rounded margin; none of these projecting above the 
marginal dermal suture except to form suture with costal plate as in C. repanda. This suture first appears on the 
middle of the tenth marginal bone counting the lateral caudal as first : marginal bones eleven on each side, all with 
equal lengths, as in Cheloniidae. 

The rib pits are flat, very much so medially, the anterior one more nearly cylindric. 

The width of the marginal scute on the ninth and tenth marginal bones, is 1.66 its length, measuring from the 
obtuse margin. The width of the first (posterior) scute is nearly equal to its length. 

The surface of the bone generally is marked by small irregular straight grooves. 

Portions of the sternum are parts of two hypo, a hyo-, and xiphisternal. The hyposternal of the left side has a 
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less antero-posterior extent between the groin and transverse suture than in the species of Chelone. Its trans- 
verse extent at the same region is greater, implying a greater closure of the sternal fontanelle. It presents on its 
outer posterior margin a pit for articulation with the xiphisternal by gomphosis. The hyosternal of the right side 
is much heavier than the last, and has a bevelled outer anterior face, where it rises steeply to meet the marginal bones 
of the carapace. Its sutural margin is broken away. The xiphisternal is broken at both ends; it is flat and 
rather thin. A large part of its inner margin is fitted for articulation with the long hyposternal. Its thin outer 
margin is contracted gently, nearly opposite the middle of the posterior fontanelle. 


There are no distinct dermal sutures crossing these. The nuchal marginal secute is confluent with the first 
vertebral. 


Measurements. Fit. In. Lin. 
Length of second marginal, 2 nigh 
gy eleventh ‘ 2 ail 
es caudal 3 3 ae 
Width of second c 1 sie 
oe eleventh nf 3 9.5 
ae caudal ¥ 2 4.2 
sie sixth, infer. face (average), 1 se 
Oe last vertebral, 2 4. 
ee an anterior do., 2 2. 
se episternal, 2 5.5 
e hyposternal (longitudinal), 2 4, 
Length inner suture episternal, 2 8. ne 
‘© free rib, 1 5. 
Width costal bone distally, 2 11.5 eae 4 
Length carapace (estimated), : 2 2 — = a m 
Width  « “ 20 a ae 


OSTEOPYGIS EMARGINATUS, Cope Sp. Nov. 


Of this species a considerable portion of carapace and plastron were discovered near Barnesboro, and deposited _ 
in the Museum at Rutger’s College by the State Geological Survey of New Jersey, under Prof. Geo. H. Cook. P ati 

It is near the O. platylomus, but differs in the greater width of all the marginal bones in relation to 
length, in the greater prolongation of the inner edge of the lower face of the lateral marginals, and in the cylind 
cal ribs and rib pits of the lateral marginals. Jn the O. pre et the rib pits are everywhere alike, entire 
and longitudinal. a, 

A vertebral osseous plate is eronely emarginate anter iorly, as in the last species, but not to more than. halt 
depth; the piece is more elongate, especially the antero-lateral or short sides which enter the greatest width 
in the platylomus 2% times. In this specimen it is not crossed by a dermal suture; in the other it is, hi 
plates compared are not the same, but probably are only adjacent. A costal bone exhibits the head of an an’ 
which has a strong spongy crest on its anterior margin. The anterior sutural margin converges outwardly tor 
posterior margin, which is parallel with the rib axis. On the upper surface the sutures of the plates a1 
the anterior vertebral is very divergent, making an angle of 45° with the median line. The anterior suture of 
posterior plate of the two is less divergent. Three junctions of posterior and anterior vertebral scute sut 
the costals, compared with two similar junctions in the O. emarginatus, show that the former come 
less angle, and are therefore more oblique. The anterior marginal scute is, as in Chelone, present an 
ent with the first vertebral as in O. platylomus. ‘Both the first and second marginal bones are “entirely unit 
the carapace: in the O. platylomus but the inner half of the second. The anterior verte pone 
the margin as in other species, but it is the first costal which completes 1 the consoli } 
Both second and first marginal bones are slightly concave along the outer se 
species before deseribed. 
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The third and fourth marginal bones, while of the same length as those of O. emarginatus, are half as wide 
again, a form produced by the projection inwards of the lower face. The fifth presents the same peculiarity in a 
more marked degree, and has a thicker outer margin or is more rounded from below. The fossa for the rib is less 
than .2 the length of the bone, while the same in O. emarginatus is .33 the length. The seventh marginal has the 
prominent inner lower edge, but is more elevated than the same in the species last described. Its superior surface 
is therefore considerably more concave. The most posterior marginals, as characteristic of the genus, are prolonged 
considerably within the inner suture of the marginal scuta. They are quite flat, plane above, and with a rounded 
concavity beneath within the margin; the rib pit is flattened in these. The dermal suture crosses the marginal bones 
in all the marginals from the fifth backwards inclusive just in front of the costal pit. A hyosternal, a hyposternal, 
and two xiphisternal bones are all that remain of the sternum. They are of much the same form as those of O. 
emarginatus. The hyposternal has the external groove posteriorly to receive the xiphisternal, while the episternals 
have a groove internally to receive the hyosternals. The xiphisternals are toothed on their inner margin for common 
suture which is not so long as in O. emarginatus. The xiphisternals have evidently been shorter and more broadly 
rounded behind than in that species. They have not the same thin acute external margin proximally nor strong 
intermarginal thickening distally seen in the same, but are of more uniform proportions. The hyosternal preserved 
is the distal portion, while that of O. emarginatus is chiefly proximal. It is however obviously a thinner plate than in 
the latter, and more as in Propleura sopita. The anterior margin preserved is that between the episternal and 
axillary portions; it is regularly thinned out; the distal part of the bone is flat, and the median suture toothed. A 
short free margin indicates a mesosternal fontanelle. Median and posterior fontanelles also present. 


Measurements. In. Lin. 
Length second marginal, 3 0.75 
Width . Be (external) 2 4A, 
Length fifth Oh 2 tite 
Width ‘¢ ré (below) 2 
Length seventh  ‘“ 3 2. 
Width * s (below) 2 8. 
Length tenth ee 3 3. 
Width “* “¢  (external) : 10.5 
Length of a vertebral bone, 2 5. 
Width « Apel eh 1 9.5 
From end of xiphisternal notch to anterior margin of hyposternal, 2 6. 
Greatest width episternal, 2 4.5 


Portions of another individual from Barnesboro, confirm the characters already given, and indicate the largest 
of the group known by the shell alone. 

The remains are the first and eleventh marginal bones of the right side, and the fifth of the left, with the nuchal 
and numerous costals, including the humeral or first costal. Also several vertebral bones, with parts of the sternum, 
the scapula, coracoid, femora, ete. 

The marginals exhibit the characters of the genus, the eleventh particularly, which is wanting in the first 
specimen, exhibiting asuture for union with pygal bone. It is therefore produced much beyond the suture of the 
marginal scuta, a peculiarity not existing in any species of Propleura. The same bone is relatively considerably 
stouter than in P. sopita. The first marginal is deeper and shorter than in the same, and the fifth differs in the same 
way, and is much wider as well. The nuchal is concave and arched medially, and bears a well marked marginal 
scutum, The adjacent scutum on each side is relatively shorter than any of the others, and has an oblique inner 
suture. 

The vertebral bones are narrower than in the O. platylomus and are elongate oval in outline behind. They 
present superiorly a shallow longitudinal groove interrupted at the middle of the length. 

The scapula presents a short coracoid articular surface. The procoracoid is flattened in the plane of the scapula. 
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The femur presents the usual constricted cylindric shaft, with trochanters whose planes include an angle a little 
less than 90°. 
In. Lin. 


Length of eleventh marginal, 3 6.5 
Width a if 4 3 
Width of a costal, 3 2 

« _ * first marginal, ‘ 22.5 
Length ae ss 2 “i 

** nuchal bone, 5 

‘¢ vertebral, 2 3. 


Width ee 15.5 
Diameter shaft of femur, 


OSTEOPYGIS CHELYDRINUS, Cope, Sp. nov. 


This large and most distinct species was found in the same locality as the preceding. It is unfortunately only 
represented by ten marginal plates more or less perfect, and portions of some costals, but these are sufficient to indicate 
some of its peculiarities. It combines more of the peculiarities of Chelydra in these pieces, as Euclastes does in the 
physiognomy of its cranium. 

The marginal bones are relatively much shorter than in any of the other species. It is however referred to this 
genus with certainty since the anterior rib-bearing marginal bone has been united with the middle dise by suture, 
and some of those posterior are ossified within the common margin of the costal and marginal scuta. The outer 
margin of these and of the median bones of the series, is very heavy, but little produced, but projecting from a 
concave upper face. The inferior faces of the posterior median are convex and produced inwards further than usual, 
and joins the inner face by an obtuse angle. The rib-pits extend deeply, or to within a short distance of the surface. 

One posterior marginal is thicker than in 0. ema rginatus andhas a convex inferior face. The upper margin 
of the inner face is prolonged above the lower. The rib-pit is round; the dermal suture well marked. On this bone 
the character of the posterior outline is marked. The anterior half of the margin is quite concave, leaving a strong 
and prominent angle at the extremity of the dermal suture. This is much stronger than those seen in Catapleura 
repanda, though the bone described is more posterior than those of the latter. 


The surface of the posterior bone has some faint vascular grooves; the others are without them, but are of a 
- ’ 
coarse texture. 


: Measurements. In Lin. 
Length posterior marginal, 2 9.3 
Width fh Me Z 3 2. 
Depth ye ‘¢ within, 9.5 
Width lower face middle marginal, 1 ex 
Length anterior united marginal, e 2 6. 
Width ne Ju as 1 9. 
Width dermal scute on same, 1 “23 
Thickness costal bone, 4. 


PROPLEURA, Core. 


This genus of Chelydrinae is intermediate between Osteopygis and Lytoloma, present- 
ing more characters of the former than of the latter, so far as regards the carapace. The 
marginal bones are free behind, except: probably that the median is attached to the 
posterior supernumerary vertebral (this piece is lost in my specimens); and the series of 
marginal dermal scuta are connectcd by a median marginal cut off from the anterior 
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vertebral, as in Chelone. ‘This occurs in Osteopygis. The anterior connection between 
the carapacial disc and margin is more as in Osteopygis. ‘The first marginal has a weak 
connection with the disc, but is almost free posteriorly ; the edge of the second marginal 
is broken, but I have doubts whether it was attached as in the known species of Osteo- 
pygis by the margin; it was supported by a strong rib as in that genus, a point in which 
both differ from Chelone, 
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Carapace of PRoPLEURA Sorira, restored. 


The femur has the slender shank of Osteopygis; the humerus is broad and stout. 

I. Margins of posterior marginals regular or convex, 

Upper and lower inner margins of 8th marginal bone equal, with cylindric fossa, 
width § the length—that is much longer than in the O. platylomus: vertebral scuta elon- 
gate, little dilated at lateral angles; width 5th marginal bone little over .6 the length, 

SOPITA, 
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The accompanying cut is a restoration of the typical species of the genus, and may be 
compared with those of the genera preceding and following, Like the others, itis derived 
from a great number of broken fragments which have been arranged and attached, On 
one side the dermal sutures have been omitted for clearness sake. 

The structure of the sternum appears to be identical with that of Osteopygis. 

It may be added that the genus Euclastes, Cope, was established on the cranium of a 
turtle, which will perhaps be found to enter either this genus or Osteopygis, in either of 


which cases it will have priority of publication. 


PROPLEURA SOPITA, Leidy. 


Chelone sopita, Leidy, Cretac. Rept. N. Amer. Smiths. contr. xii., 104. Osteopygis s., Cope, Pr. A. N.§., Phila., 
1868, 147. 


This species is indicated by two marginal bones, part of a costal, half a femur, a tarsal and two phalanges, which 


lay in close proximity in a block of the Timber creek Limestone taken from the quarry of Barclay Edwards, near 
Harrisonville, Salem county, N. J. The original specimen, several marginal bones of one individual, are in the 
State Collection of New Jersey, while the specimens also described and figured by Leidy in the Cretaceous Reptiles, 
I can scarcely refer to the same species. 


The principal evidence, however, on which this species rests, is a partially complete carapace and plastron, with 


some limb bones from the marl excavations at Birmingham, N. J.; and for which the Academy of Natural Sciences is 
indebted to Judson Gaskill, one of the proprietors. The portions preserved are the first, third, fourth, seventh to 
caudal marginal bones of one or both sides; the front vertebral, with numerous costals and the hyo- hypo, and frag- 
ments of epi- and xiphisternal elements. 

The specimen is of about the same size as-that on which Osteopygis emarginatus, from the same place is chiefly 
based, and the anterior marginal bones are similar in proportions to those of the latter, and not so broad in relation 
to their length as in O. platylomus. In some other respects it approaches nearer the otter, which seems to stand 
rather between it and the O. emarginatus. , 

The front marginals are of about the same length as those of the O. platylomus, but are very much thinner and 
lighter. The external margin of the first is convex and continuous, with a marked concavity of the nuchal bone, 
which is slighter in O. platylomus, and is wanting in O. emarginatus. The posterior part of the first is of increased 
thickness, while the second is still more rapidly heavier. They have no groove on the inner inferior edge, but a wide, 
shallow one externally. This is weak on the third ; the external face of the fourth exhibits a slight continuation of 
it ; the same face of the fifth is regularly concave. The superior face of the seventh is gently concave, and the inferior 
more strongly convex. ‘The edge of the eighth is slightly everted, while the more posterior are flat. The rib-pits are 
round conic, those from the ninth posteriorly not completed above, from the thinness of the bones. The edges of the 
posterior bones are not prolonged within that dermal sutural groove. The intermarginal dermal grooves are more 
indistinct in this species than in others, or at least are so in the three specimens I have seen. The costo-marginal 
suture is not visible either on the fourth or any more anterior marginal bone. : 


In Lin. 
Length of edge of nuchal marginal, 4 6 
Length of first marginal. 2 9.6 
Widthof “ « 1 9.6 
Width of fourth  ‘* above (greatest) 2 
Width of * = below (median) 1 2.5 
Length of “ BS 2 11.2 
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In. Lin. 
Length of seventh marginal, 3 1.4 
Thickness of ‘ a posteriorly 11.5 
Width of oe 5s below 2 2.5 
Width of eleventh is above 3 6 
Length of ‘¢ ce (median) 3 3 


Large portions of many costal bones are preserved. These show the ossification to have been more extensive than 
in the species of Chelone. Their thickness is more uniform than in some species. The capitula of the ribs are round, 
and are on subeylindrie bases. The anterior is peculiar for its flattened form ; on its anterior margin is a broad rugose 
band, which contracts into a groove on the side of the capitular process. The dermal sutures are quite distinct. The 
vertebral scuta are longer than wide, with bracket-shaped lateral sutures, little prolonged at the angles. One of the 
transverse intervertebral sutures is strongly concave, probably backward. Where the capitulum springs from the 
inferior surface of the costal bone, there are usually six, or more or less, radiating short grooves, pointing towards it 


as a centre. 


In. Lin. 
Width of costal bone, 1 7.2 
Thickness ‘‘ ** on, margin, 34> 
Length poster half lateral suture vertebral scute, 2 2 
Width vertebral scute on costal bone (greatest) 2 4 


Large portions of both hyosternals and both hyposternals are preserved, with fragments of an epi- and xiphisternal. 
The inguinal margin is strongly curved and thickened ; its median portion is concave, with a sharp margin below. 
The axillary thinned medially and inwardly, and thickened outwardly. The hyposternals are also thinned towards 
the hyosternals. The episternal is acuminate posteriorly, and steeply bevelled on the outer margin. The xiphis- 
ternal is attached as in osteopygis, by a groove on its inner face, embracing the margin of the hyosternal. This 
groove is, relatively, considerably shorter than in the two species of that genus known, The proportions of the bone 
are narrower than in them; the edge is thin, and the surface rises abruptly from it over a thickening which does 
not appear in either of the before mentioned species. The external sutural process is also more posterior. The 
margin of the hyosternals is thinner than in O. emarginatus, and they thicken inwardly as well as outwardly ; they 


only thicken outwardly in O. platylomus. 


Lin. 
Width hyosternal, 24.5 
Thickness inguinal margin hyposternal, 5.8 
Width xiphisternal (cross axis) at end inner hyposternal groove, : 19 
Width episternal two inches from proximal end, 14.5 


A perfect femur, and a humerus with the head injured, were procured with the other bones. The former is 
characterized by its slender shaft, the great antero-posterior extent of its united head and great trochanter, and the 
large transverse extent of the condyles. In general form it is much more like Chelys than Chelone, though in the 
points mentioned it exceeds the former. The articular surface of the head is very convex, and is prolonged in a 
narrow band along the summit of the great trochanter. The little trochanter stands nearly at right angles to the 
first. The shaft is sub-round medially. Compared with the femur described under Taphrosphys molops, but which 
may belong to Propleura augusta, the inner tubercle is not so prominent and acute, and the posterior projections of 
the condyles are not so strong. The head of the uncertain femur is not projected so far forwards, and is much more 


convex ; the great trochanter is not continuous with it, hence the articular surface is not prolonged. 


, In. Lin. 
Length of femur, 5 5 
Width of head and trochanter, 22 
Width of condyles, 18 
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The humerus is curved like the femur, but is flatter and broader as compared with the other dimensions. The 
shank is flattened, and the condyles relatively less dilated transversely than those of the femur. Inside the inner 
distal margin is a deep open groove, for the passage of the humeral artery. The coracoid has a constricted shaft ; 
its clavicular articular face is short,and the suture smooth. In Trionyx, the latter is longer and interlocking. 


. In. 
Estimated length carapace, 26 
Estimated width 4 24 


The following characters are observed in the Harrisonville specimen : 

The species differs from the Osteopyges in its relatively wider posterior marginal plate, with very indistinct 
dermal sutures ; though the surface is fully preserved and the vascular grooves distinct, these are very faint. The 
costal pit is less flattened, and the inner margins of the plate are equal, the upper being less prolonged. The ante- 
rior marginal differs from the same in O. emarginatus, in lacking an open groove within the lower margin. The form 
of the femur has been noticed in the remarks on the genus. It is considerably curved, and with a slender shaft. 
The inner condyle is the larger, and within it is a compressed longitudinal ridge. Surface striate with small ridges. 

Edge of the posterior marginal bone slightly recuryed. 


In. Lin. 
Length eighth marginal, 3 7.5 
pyyeictthi eer c of 3 1.5 
Depth te e at rib pit, 11.5 
- last anter, marginal with rib at margin, 9.5 
Width condyles femur, i 9:7 
Diameter shaft near middle, 8.5 
Length phalange, 1 1 


The Euclastes platyops, Cope, is only known from a cranium found in the same limestone. The present species 
bears some nearer relation to that in dimensions than any known. 

A very large specimen of this species was presented to the authér by Jolin Miers, who procured it from his pit near 

Tlornerstown, from the upper cretaceous green sand. Its dimensions exceed those of any of the other Chelydrinae, 


yet they present the incomplete extension of the union of the marginal and carapacial bones characteristic of the 
genus. 


In. Lin. 
Length of ninth marginal 4 4 
Width, 3 6 
Depth (medially within), il 2 
Length tenth marginal, 4 1 
Width, 4 1 


These marginals are opened by J. /. c. marginate at the end of the inter-marginal scutal sutures. The measure- 
ments of the proximal extremity of the humerus give further indication of its proportions. 


In. . Lin. 
Length of the condyle and deltoid ridge, 2 9 
ot ee ‘¢ alone, 1 4.5 
66 aE postero-interior crest, 1 
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CATAPLEURA, Cope. 


In this genus, as in the two preceding, the carapacial disc is united by suture to two 
marginal bones, on each side of the nuchal bone, forming a solid arch. What the mode 
of attachment between the two may be posteriorly, material is not sufficient to deter- 
mine; but from the form of some tenth and ninth marginals, I suspect that this union is 
not so great as in Osteopygis, but rather as in Propleura, by the caudal marginal only. 
There is a nuchal scutum, as in the last genus. What distinguishes it from that genus, as 
well as from Osteopygis, is the entire absence of the rib and pit articulation between the 
second marginal and the corresponding costal bones. It is in this respect similar to Che- 
lydra, and to Chelone, counting one rib less than in Propleura. From the similarity in 
thickness and form of the first marginal, I suppose the genus Lytoloma to have been simi- 
lar to the present, in this respect, and a supposed second marginal confirms the view. 

The only species of this genus yet known is peculiar in the form of the nuchal margi- 
nal. It is not wider than the first and second marginals, and does not, therefore, extend 
over the front of the carapace, as in Osteopygis, Chelydra and Chelone. It is intermedi- 
ate in extent in Propleura sopita, while it is identical in form in the Lytoloma jeanesii. 
The natural position of the type species is, therefore, plain enough. In the present genus 
and Propleura the form of this piece is perhaps of not more than specific value. 

I. The margins of the posterior marginal plates repand or concave. 

Posterior lateral bones, with upper margin produced within, narrow; width 6-7ths 
length, margin openly repand; anterior marginal scuta 22} long as wide, many of these 


bones confluent with disc, none concave on outer surface. 
C, REPANDA, 


CATAPLEURA REPANDA, Cope. 
Osteopygis repandus, Cope, Proc. A. N. Sci., Phila., 1868, p. 147. 


This species is based on remains of one individual, which is represented by parts or wholes of ten marginal and 
of many costal plates. Its size is smaller than the preceding species, and it is further characterized by the repand 
outline of the posterior marginals with obtuse points at the dermal sutures. The middle marginals are concave in- 
stead of convex below, as inO. emarginatus. The narrow anterior marginals are convex on the outer surface, and 
bear very elongate scutes, which are narrower than in any other species. Five of these marginal bones have been 
united above by suture to yertebral or costal plates, indicating the same degree of ossification as in O. emargina- 
tus. The dermal sutures are less marked than in that species, but are indistinct, asin P. sopita. On two costal 
plates, the margins of these are distinct. They are straight, make open angles with the transverse grooves, and with 
each other, and indicate scutes longer than broad. The costal bones are plane, longitudinally, but considerably de- 
curved from and below the middle.” The costal ridge is distinct throughout, and narrow, and extends obliquely to 
the posterior suture, and then projects shortly for attachment tothe marginal bone. The costal heads present at their 


posterior bases an acute ridge, which diverges posteriorly, embracing a strong groove between it and the body of the rib: 
both extend but a short distance posteriorly. I have not seen this feature in the ribs of the O, emarginatus, and O. 
platylomus, 
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The vascular grooves are quite distinct, forming short, straight and zigzag, sometimes crossing grooves. In the 


posterior or wider marginals, the upper inner margin is produced inwards above the lower. The rib pits are round, 


None of the marginal bones haye recurved edges. 


Measurements. In. Lin. 
Width of a posterior marginal, 2 1.5 
Depth ‘ st tite within, 7 
Depth ‘an anterior - “ at edge, a 
Length ‘ pe te 2 4,5 
Width <‘ - Hy 1 5 
Width of dermal scute on same, 9 
Width of middle marginal, above 9 
Width a =! below 
Length of costal bone on curve, 5 
Width us oe te 1 11 
Thickness of costal bone at middle margin, 2.5 


The specimens on which this species are based were obtained from the pits of the West Jersey Marl Company, 
near Barnesboro, Gloucester county, New Jersey, and were presented to the author by I. C. Voorhees, Superin- 


tendent there. 
LYTOLOMA, Cope. 


This genus is more like Chelone than any of the Chelydrine forms here described. 
The characters are derived solely from portions of the carapace which are preserved, and 
are as follows: 

The marginal bones free from the carapace except at the anterior and posterior por- 
tions, narrow anteriorly, expanded behind. ; 

The evidence for these characters consists: first, of a median and a first marginal bone 
of a species from the green sand of Barnesboro; “second, of two marginals and a mandi- 
bular arch from Birmingham ; third, of four consecutive posterior marginals from Mullica 
Mill; fourth, of parts of a skeleton from Hornerstown. ‘The first represents the Chelo- 
nioid freedom of all but the nuchal marginal plate, in front, by the entirety of the margins of 
the first. The second presents a free anterior marginal, and a narrow middle marginal 
with rib pit. The third probably belonged to the same species as the last, and presents 
in the inner margins an absence of the disposition to expansion, which exists in the genus 
Osteopygis, where the unioh of disc and marginals is extensive. It appears to have been 
similar to the genus Propleura in the posterior part of the carapace. 

Two species of the genus appear to be indicated by the material at my disposal, which 
can be thus distinguished. 

The anterior (first and probably second) marginals with entire convex margin. 

L. JEANESII. 


The anterior (second and probably first) marginals with openly emarginate margin. 
P. ANGUSTA. 
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LYTOLOMA JEANESII, Cope, Spec. Nov. 


This turtle is known by two marginal bones, the nuchal with its suture for the first vertebral distinct, and the 
first with the usual divergent suture for union with the nuchal. A second specimen, which I owe to the liberality of 
John Meirs, was taken from the lower part of the upper Greensand bed at Hornerstown, Monmouth county, N. J. 

It shows its relationship to the Catapleura repanda in the narrow proportions of the nuchal bone, which thus 
resembles an ordinary marginal, and differs entirely from the form in Chelydra and Chelone. Another point of simi- 
larity is the union of this bone with the first marginal by a coarse gomphosis, the process pertaining to the latter. 

Its marked peculiarity is the normally narrow and free first, and therefore second marginal bones. The first 
gradually narrows inwardly, and is bordered by a regular, slightly concave, free margin. Its suture with the nuchal 
is straight: its suture with the second has the entering angle near the outer margin seen in C. repanda, P. sopita, 
etc. The rounded margin of the nuchal is not heavy; that of the first marginal is more so than in C. repanda, and 
increases near the posterior suture. 

An indistinct scutal suture crosses the middle of the marginal; but whether the marginal scuta are narrower than 
the bone, cannot be determined. The line separating the first vertebral from the nuchal descends, or narrows the 
nuchal scutum, but not so rapidly as in C. repanda, being straight instead of concave. 

The first marginal bone is three-fifths as wide as long in the present species; in the C. repanda four-fifths as wide 


as long. 
Lines. 
Width nuchal marginal, 16.5 
Waidthe: scutum, 8.5 
Width first marginal, 15.5 


The Hornerstown specimen furnishes portions of several costals, and three marginals, with the head of the 
humerus. They were taken by the writer from the green sand, in natural relation; they indicate an animal of as 
large size as the Osteopygis emarginatus, and demonstrate that the characters on which this genus rests, although 
those of immature Osteopyges, are nevertheless those of adult animals. 

The superior margin of the first marginal is entire, and rather thin, showing its complete separation from the 
carapacial disc. The outer margin is somewhat thickened, and the proximal extremity exhibits the usual wedge- 
shaped articulation. Length exteriorly, 33 in.; width, 1 in. 51. A lateral marginal, perhaps the sixth, is remarkable 
for its narrow form, and the nearly equal measurements of the three chords of its transverse section. The external 
face is thus very oblique and the margin not at all recurved, or in any way emarginate. The rib pit is round conic. 
Length, 3 in. 9 1.; external face, 1 in. 6 lin. wide; internal chord, 1 in. 51. The inferior and superior inner margins 
are alike thin and acute. Width of a costal bone, 3 in. 6lin; depth near sutural margin, 3 lines. Diameter humeral 
condyle, 1 in. 6 lin. The costal bones are without sculpture. 

Discovered in the upper green sand-bed or the upper Cretaceous, near Barnesboro, Gloucester Co., and 
Hornerstown, Monmouth Co., N. J. 

This species is named after Joseph Jeanes, of this city, an active and liberal member of the Academy of Natural 
Sciences of Philadelphia. 


LYTOLOMA ANGUSTA, Cope. 


Chelone sopita, Leidy. Cretac. Rept. U. 8. Smithsonian Contrib., XII., p. 105 (Second Specimen), Tab. 
XIX., fig. 2. 


Posterior and lateral marginal bones, withthe upper margins, not produced beyond the lower. The second with 
a deep, open emargination, the leigth twice the average breadth. Width of fifth .5 length, the superior surface con- 
cave; vertebral scuta wide, angles produced. 
This species is at present indicated by a mandible and some marginal and costal bones, These are, however, so 
characteristic and different from anything hitherto observed in the Cretaceous Green Sand of New Jersey as to de- 
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mand record. Its form suggests the same portion of the Thalassochelys planimentum and Th. crassicostatus of © 
Owen (Ohelone Ow.) from the Eocene of England; but it is much more obtuse, and broader, in relation toits length, 
than either of these. As the extent of the symphysis among Testudinata bears some relation to the position of the 
posterior opening of the nares, the pertinence of this jaw to the Euclastes platyops suggests itself. Its flatness and 
shallowness, and want of recurved alveolar margins, are appropriate to the shallowness and small alveolar margin of 
the maxillo-palatine face. There is, however, no trace of that elevation and acumination of the extremity of the 
symphysis, associated with the premaxillary concavity and foramen to the nasal meatus, which is to be looked for, 
and which occurs to some extent even where the foramen is wanting, ¢. g., in the Thalassochelys caouana. In its spe- 
cific features, it is different from the E. platyops in its greater abbreviation. In the former, the width at 
the anterior margins of the coronoid process is to the median length anterior to the line between these points, as 
2:4-5; in the latter, measuring on the cranium below, as 2:1 3-5. 

In this species the posterior margin of the symphysis is opposite the anterior part of the coronoid bone ; the an- 
terior margin of the coronoid elevation of the dentale measures the posterior or third of the symphysis. The sutures of 
the dentale with other elements nowhere consolidated. The internal groove passes round the hinder face of the arch, 
situated deeply between the prolongations of the superior and inferior plates. Mandible beneath, flat, abruptly ris- 
ing to the alveolar ridge. Thisis broken away, but from fragments of surface remaining, has been but little elevated. 
Superior alveolar faces, nearly plane, slightly elevated longitudinally on the median line, where the surface is slightly 
striate. Portions of the superficial plate remaining offer no evidence of an upward curvature, though a small portion 
of the extremity has been worn off. 

A striking feature in this species is the size and depth of the fossa for the insertion of the masseter muscle. tte 
is relatively greater than in any of the recent Chelonide which I have seen, and indicates great muscular power. 

> This necessitates the shortness of the mandible, as it is less strengthened in the vertical direction than the modern 
species. The mental foramen entersin the anterior portion of this fossa. The dental foramen, of equalsize, enters __ 
below the middle of the coronoid bone. The wall of the fossa is the inferior plate of the mentum prolonged into a. ‘ 
strong ridge. : 


Measurements. : Lines. - b 
Length of symphyseal line, % 25 ; ae 
Width at anterior margins, coronoid processes, 2.7: . 
‘¢ apices coronoid bones, ! t 42.7 ‘al 
Elevation apices coronoid bones, 19 : ce - ‘ 


Depth at symphysis behind, — ; 6) a8: 


convex. 
. . Lines. 
ae Depth within, * Pease s 
Width below, ; 15.5 9p 
& Width a 125. 7 


Fossa for costal ente. open conic. 

A portion of what is perhaps a fourth left eee is triangular in section, each HED concave, the } 

most extensive. The margin is obtuse, and Die an open Cone yALy thus connecting the forms f th 
fifth bones here described. \ 

Width of inferior margin, 

; Second marginal very shallow, vertically ; 3 & very open | emangination betwee n ¢ 

on Py nie a shallow sutural | groove. Tt presents a narrow truncate inner margin, ¢ and ther 
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Lines. 
Depth within (distally), %s 
Greatest width, 16.5 
Width at emargination, 13.5 


A costal bone of the right side, with its external portion broken away, accompanied the above, but probably does 
nol beleng to the same species. It is thin, and the head of the rib is almost cylindric. The surface is marked with 
delicate vascular grooves, which are largely parallel to each other. The external angle of a vertebral scute falls near 
the posterior border 2.3 inches from the vertebral suture, indicating considerable breadth. The angle is right. The 
anterior outer suture is slightly concave, and begins to assume a nearly longitudinal direction on the costal suture , 


one inch from the vertebral. 


Lines. 
Width of bone, 23.5 
Thickness at lateral suture, 2.5 ‘ 
Longer vertebral suture, 14 


The specimen indicating this species.was found near Pemberton, Burlington Co., N. J., and was presented to the 
Museum of the Academy by Dr. Samuel Ashhurst. At the same time and place were found plates anda broken femur 
of correlative size of a large individual of Prochonias sulcatus; the latter measured 18 lines across head, and 16 across 
condyles. There were also remains of Adocus, Hyposaurus, Holops, and Mosasaurus. 

Prof. Leidy describes (Cretaceous Reptiles) two species of Marine Turtles—Chelone sopita, and Chelone ornata. 
There is no evidence that the mandible herein described pertained to either of these species, and the identification of 
the accompanying marginal bones indicates a considerable difference. These are in the present species concave be- 
low, in the P. sopita convex or plane. In L. angusta the suture of the dermal scutes marks an entrant angle; in the 
P. sopita, a projecting one. The same bones are relatively narrower than in any of the species of Osteopygis, and 
have planer margins, and round pits. Their narrowness suggests that the extremital marginals may have been still 
less united with the disc than in the species of Propleura. 

This species is also known from the three marginal bones, and part of a fourth, described and figured by Dr. 
Leidy, asabove. I suppose them to be from the sixth to the ninth of the left side, inclusive. The animal has suffered 
an injury, as a deep notch is cut in the margin between the eighth and ninth, and another just behind the rib-pit of 
the ninth. 

The species differs markedly from the P. sopita in the flatness and slenderness of the more lateral marginal bones, 
-and were it not for the posterior marginal of the P. angusta preserved, might be referred to that tortoise. The inner 
edge of the seventh is not so deep as in the P. sopita, and the breadth relatively less; the same is true of the sixth. 
The superior edge is prolonged but little beyond the inferior. The pits for the costal pegs are behind the line of the 
posterior two-fifths of the length, on all the bones. Pits round conic, inner edges equal. Margin from seventh slightly 


curved up. 


Lines. 
Width sixth, 18 
Depth ‘* on inner border, 10.5 
‘¢ seventh Sf ‘fb 9 
Length “ HG ce 31.5 
Width ‘ (average, 20.5 


Width of eighth, 7 the length. 


From the upper Cretaceous Green Sand Bed, Mullica Hill, Gloucester Co., N. J. 


EUCLASTES. 


Cope, Proceedings Academy Nat. Sciences, 1867, p. 29. 
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This genus was established on a species, represented by a single imperfect cranium, 
procured by Thomas Heritage from his marl excavations, near Hurfftown, in Camden 
Co., N. J. The matrix in which it is preserved is very similar to that near Vincentown, 
in which the cranium of the Thoracosaurus neocaesariensis was discovered, being acoarse, 
granular limestone. : 

The physiognomy of this large turtle in the obliquely expanded zygomata and shork 
muzzle is like the Pleurodire genera Podocnemis Wagl. among recent Chelonia, and Bo- 
thremys Leidy, of the same age, among extinct forms. Its completely over-arching tem- 
poral fossae add to the impression of its affinity to the former genus, but on inspection of | 
the vomer, it is found to be as in the true Cheloniidae, largely developed on the palatal — 
surface between the o. 0. maxillaria, and to extend to a posteriorly situated nareal open- 
ing. ‘Though this element is unossified in the Chelonioid types of Pleurodira, Peltoce- 
phalus and Podocnemis, it is well developed in the family Chelydidae, (Agassiz) and the 
peculiarity of the cretaceous species might still exist in this suborder. As it is a mat 
ter of much interest to determine the precedence in time of the two suborders of the Che- 
lonians, I have taken pains to remove the matrix from the orbital and nasal cavities, so as” 
to determine the structure of the pre-frontal bone. As I have elsewhere pointed out, this ‘ 
sends downward a column to the vomer, either vertically or directed obliquely inwards, iz 
in all the Cryptodira, while in the Pleurodira the column is wanting. 1 or ae 

The diagnosis will be as follows: That of the Bothremys a Hydraspid, which ti oe 
nished the only other cranium from the same formation, is introduced. It also has the 


vomer osseous extensively in contact with the maxillaries on the palatine surface. __ ‘o 


ol sa 
BoTuremys, Leidy. 


Posterior nares separating vomer from o. 0. palatina; premaxillary margin « 
involute; alveolar profoundly concave, yomerine Seteate a sulcus ; nasal ee floo 
in front. 


EUCLASTES, Cope. 


rate for hook of mandible. 

While Bothremys had an isifertor mouth and amine | 
_ draspides, the nostrils of the Euclastes were superior and behi 
The orbits are not, as in the Macrochelys of the Missin pi ; 


> 
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size; but their centres are distant from the end of the muzzle (measured axially) mere than 
one-third the total length of the cranium. 

The descending portion of the pre-frontal is very wide, and equal to the width of the 
maxillary outside the lachrymal foramen; the latter is small. Internally, the columns of 
the prefrontals converge below to nearly an acute angle, and are directed forwards along 
the vomer. They restrict the nasal meatus extensively, leaving its diameter less than that 
of the columns. On the muzzle the pre-frontals have but a short common suture, admit- 
ting the frontal far between them. The internal nostrils have a diameter each side. the 


septum equal to that between the pre-frontals. 


EUCLASTES PLATYOPS, Cope. 


Premaxillaries narrow, rounded in front; maxillary outline, nearly straight to below anterior rim of orbits, 
where the breadth of the muzzle is 4 inches, length toend of muzzle only 2. Plane from top of prefrontals to maxillary 
margin straight, oblique maxillary margin with a gentle sigmoid flexure; Squamosal much expanded below and behind 
orbits. Frontal region flat, parietalrising behind; nasal meatus subquadrate, slightly narrowed below, its palatal fora- 
men with a free lateral osseous margin. Alveolar ridge divergent, little projecting above the oblique surface; the 
latter is most concave behind on each side of the vomer, presents no ridges, and few nutritious foramina. Line of 
common suture of 0. 0. maxillaria in front of vomer, ina suleus. Palatines cuneiform with everted margins posteri- 
orly, latter most elevated on each side the small choanal opening, which is bounded in front by the projecting posterior 
knob of the yomer. The maxillaries are very massive, and underlie more than two-thirds the area of the orbits; they 
receive a very extensive descending portion of the prefrontals, their union extending so far towards the median line 
as to leave but a narrow nasal meatus. This offers a powerful resistant face to the motion of the mandibles. The 
posterior orbital margin is .75 inch in thickness, and is at right angles to its alveolar margin. Pterygoids almost 
entirely broken away. The following measurements will furnish the best data for a comprehension of the form in 
detail. 


In. Lin. 
Total length cranium, 11 
Breadth behind orbits, 8 6. 
“between poster. margins orbits, 5 2.5 
Least interorbital width, 2 2.5 
Width of nasal meatus, 1 2.5 
Depth premaxillaries, 1 ih 
"maxillary at middle orbit, 1 3.5 
“¢ squamosalat zygomatic arch, 2 2. 
Length naso-prefrontals, P 2 3. 
3 Cc oe common suture, 6.2 
** common suture frontals, 2 4, 
‘* from anterior margin orbit to nasal meatus, 11. 
ce ‘“« premaxillary margin to end yomer, 9. 
Width posterior nares together, 155 
“* palatine bone opposite end of vomer, 9 
«* yomer near anterior extremity, 7 
Greatest diameter of orbit, 2 6 
2 


Least os $6 


AMERI. PHILOSO. SOC.—VOL. XIV. 38 
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The broad, regular alveolar surfaces have no doubt supported a massive corneous table, in some degree like that 
of Platypeltis ferox, and with little or no external cutting margin. This arrangement, as well as the compactness 
of structure, are appropriate to a nutrition dependent on crushing more or less hard bodies, as molluscus. That the 
Ostreae, Terebratulae, etc., of the sea coasts or estuaries in which it lived formed much of its food, is therefore quite 


probable. 
Estimating the proportions to have been similar to those of Chelydra serpentina,* the dimensions of the Euclas- 
tes platyops were—— f ' 
Ft. In. 
Length from end muzzle to end tail, 6 10. 
6¢ * of carapace, 2 8.5 


This species belongs most probably to one of the genera of the same type here de- 
scribed, but whether to Peritresius, Propleura or Osteopygis, is not as yet ascertainable. 
In any case, Euclastes is an older name than either of the above. 


PERITRESIUS, Cope. 


This genus is proposed to express the characters of the Chelone ornata of Leidy. 
Nothing is known of the species but a costal and parts of two adjacent marginal bones, 
These are covered with coarse tubercles, as in some Trionyx, and more as in Prochonias 
nodosus. ‘There are no dermal sutures on the specimens, and it is not probable that 
the dermal covering was corneous or scutiform, ‘The pit for the rib is very small and flat, 
and not at all as in Chelone. Were it not that the head of the rib is not so flattened as 
in Trionychidae, I should imagine the genus might be allied to Emyda, or the Trionyches, 
with marginal bones. With our present knowledge, it is better that the costal bone should 
remain near Peritresius, : 

The structure of the costal bone above the inferior or costal layers is vesicular. ‘The 
entire freedom of the marginal bone separates the form from any of our known Pleuredira, 


PERITRESIUS ORNATUS, Leidy. 
Chelone ornata, Leidy, Proc. A. N. Sci., 1856, 303 Cretaceous Rept., 1. c. 


Marginal bones, covered with coarse tubercles in the middle, and coarse ridges near the sutures, which are wider 
than the intervals between them. 


New Jersey. 
TRIONYCHIDAE, 


Seven species of this family have been found in the North American strata, all 
referable to | ; 


* Compared inappos!tely with Mydraspis maximitiant in the original description. 
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TRIONYX, Geoffr. 


Costal bone transversely figured by narrow elevated ridges. T, LIMA. 


Costal bone with thick, low transverse ridges, which are connected by cross-ribs, 


which leave series of pits. 
T, PRISCUS. 


Costal bones with transverse irregular grooves proximally, which remaia along the 
suture only distally, leaving a triangular area of a shallow honey-comb pattern medially. 


Large, massive; the grooves of the shell widens the intervening ridges. 
T. PENNATUS. 


Smaller, light; the grooves much wider than the fine separating ridges. 
T. BUIEI. 


Costal bones, with a shallow, coarse honey-comb pattern, tending to confluence dis- 


tally. 
The vertebral seements shorter and wider: shell heavy, much arched. 
= o| Bie: 
T. HALOPHILUS. 


The vertebral segments of the carapace long and narrow ; shell thinner, flat. 
T. GUTTATUS. 


TRIONYX HALOPHILUS, Cope. 


Proc. A. N. Sci., Phila., 1869, p. 12. 


Established upon numerous portions of vertebral sternal and costal plates, from near Summit Bridge, Newcastle 
Co., Delaware, and from Camden Co., New Jersey; both from the lower bed of marl, according to Cook’s explana- 
tion of the Cretaceous period. 

This species differs from the Trionyx priseus Leidy, in the character of its sculpture. It is pitted coarsely and 
regularly, five to six in an inch on a costal or vertebral plate. In the Tr. priscus the pits are considerably smaller, 
and disposed in series across the costal plates, which are separated by ridges stronger and more elevated than those 
that separate the pits themselves. The same arrangement is visible on a portion of a xiphisternal bone, from green 
sand, near Petersburg, Va., in the collection of John §,. Haines, member of the Academy, with portions of costal 
plates, all referable to the Tr, priscas. The specimen described by Leidy was from Monmouth Co., N. J. The con- 
fluence of several of the pits produces a somewhat similar appearance, as is common among Trionyches, on the outer 
margin of the second costal plate from the front on the left side, and probably on the extremities of the other plates, 
none of which are preserved. On a portion of a sternal plate, probably xiphisternal, the pits are equal and regularly 
distributed, but much smaller than-on a costal, to the number of ten in an inch. 

One costal bears a portion of the head of the rib; one vertebral a nearly complete centrum and neural arch, and 
another, pleurapophyses. Of a perfect vertebral plate the length and width are equal; the anterior suture concave, 
the posterior convex. The costal segments are markedly curved. ‘I'he following measurements will furnish further 


characters. 
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Lin. 
Length of vertebral plate, 16.25 
a anterior suture plate, 7.5 
Es ‘¢ lateral suture plate, 7.25 
ee posterior co oa Adie 
K cs suture, 10. 
Diameter of neural canal, 2.25 
Length of centrum vertebra, No. 2, 13.75 
Width LY behind diapophyses, "7. 
nds . at se 12. 
Depth a with plate, anteriorly, 12. 
Width of costal plate No. 1, ie 
i head of rib on No. 1 at origin, 7 
Width costal plate, No. 3, 21.25 
25.5 


“ec ce 6c 5, 


Thickness of costal plate at 28.25 lines from prox. suture, 


Se 
I Ww oH 
is 


a second plate at rib on outer margin, 
< vertebral plate near margin, 5 


The costal plate of Trionyx, mentioned hy Leidy (Cretaceous Reptiles, 113), from Burlington Co., N. J., proba- 
bly pertains to the same species. Besides the localities above alluded to for the Tr. priscus, Leidy records a probably 
third cretaceous species from the Mississippi. Tho marine habitat of some of these species becomes quite probable, 
for both individuals and species are perhaps too numerous for all to have wandered from the mouths of rivers. We 
have the authority of Duchaillu for the statement that the Aspidonectes aspilus is found occasionally at sea, outside 
the mouths of the rivers, where it occurs in tropical western Africa, 


TRIONYX GUTTATUS. SLeidy. © 


Proc. Acad. Nat. Sci., Phila., 1869, p. 66. : F 


Tertiary, at Church Buttes, near Fort Bridger, Wyoming Territory, discovered by Dr. F. Y. Hayden. 
TRIONYX FOVEATUS, Leidy. 


Pr. A. N.&., 1860, p. 148. 


From the Upyer Jurassic Bad Lands of the Judith River, Nebraska. 
TER TOUN Ye PENNATUS, Cope. 


Pr. A. N. Sci., 1869, p. 12. 


This species is represented by the distal half or less of a single costal bone. It indicates a large species of size 
similar to the Trionyx-priscus, Leidy, and of a peculiar and handsome style of sculpture. The bone thickens distally, 
and the margin is heavy and truncate, and rises abruptly above the free extremity of the rib proper. The general 
surface is plane; the structure consists of strong sulci, which are as wide as the intervening ribs, which diverge 
slightly outwards on each side of a narrow plane line, which extends on each side along the inter-costal suture. 
Proximally, these grooves are continuous across the costal bone, forming a very open chevron, pointing outwards; 
but they shorten, and are separated by a triangular area of sub-round pits, which are not regular nor corres- 
ponding with the sulci; the latter shorten to the margin of the bone.. The diameter of the pit is often smaller 
than that of the sulci. 
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Lines. 
Width costal bone, 25. 
Thickness proximally, 3. 
es distally, 4.5 
ee at base of free rib, 6. 


Sulci in an inch, five. 


Locality—The upper bed of Green Sand in Monmouth Co., N. J. In the collection of O. B. Kinne, Director 
of the marl pits at Squankum. 


TRIONYX BUIEI, Cope, Sp. Nov. 


This species is represented by numerous costal bones in a more or less fragmentary condition. They resemble 
somewhat those of the T. pennatus. There are narrow transverse ridges extending in slightly curved lines from the 
margins to a distance inward on the costal bones. Near the middle of the length of the bone they are interrupted by 
irregularities and cross-ridges, producing a honey-comb arrangement, while more distally the ridges and included 
grooves are more continuous. Five intervals are included in six lines. Thickness of the costal bone at lateral suture, 
2.2 lines. 


From the Miocene, n2ar Mt. Olive, Duplin County, N. C. Obtained by the Geological Survey of North Carolina 
by Prof. W. C. Kerr, Director. Dedicated to Dr. D. H. Buie, of Wilmington, N. C., a geologist and naturalist. 


TRIONYX PRISCUS, Leidy. 
Proc. Acad. Nat. Sci., 1852, p. 829. Cretaceous Reptiles, Tab. 


From the Cretaceous green-sand of New Jersey. 


TRIONYX LIMA, Cope. 


Proc. Acad. Nat. Sci., Phila., 1869, p. 12. 


This species is known by a costal bone, of which the proximal part has been broken away. It is the largest 
of our Trionyches. 

The distal end of the bone is oblique and slightly concave; it is remarkably thick. The superficial sculp- 
ture is its strongest mark. This consists of numerous narrow, much elevated transverse ridges, which are finest 
and most closely arranged distally. They are irregular in their course, presenting occasional short interruptions, 
and rarely inosculate. The irregularities are most abundant proximally. The distance between the ridges is greater 
than the width of the same. There are five in a half inch distally, and 4.5 proximally. Probably on the proximal 
extremity of the costal bones the ridges are much more irregular, as they are generally less longitudinal there than 


distally in all our species. 
Thickness at middle, distally, 9 lines; thickness at fractured edge, proximally, 6 lines. 
From the Miocene marl of Cumberland Co., N. J. Found by John Hummel. 


CHELONIIDAE. 


No species referable with certainty to the present family, have been found in North American beds older than 


the Tertiaries. 
‘CHELONE GRANDAEVA, Leidy. 
Proc. Acad. Nat. Sci., Phila., 1861, p. 303. 


This large species was originally characterized from a number of vertebral bones. Since then more abundant 
material has enabled me to ascertain its characters more precisely. 
AMERICA. PHILO. S0C.—VOL. XIV. 39 
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The ossification of the disc is perhaps more extensive than in C. mydas, if the small size of the extremities of 
the ribs be indication. They are very flat in both directions. The surface is smooth, or with only the vascular 
grooves found in the species of the family generally. A nuchal or marginal vertebral is partially preserved, having 
lost the posterior portion. The margin is heavy, thinner than as usual medially, and with a little irregularity where 
the dermal scutum crosses. The suture with the first marginal is nearly straight, except that the latter sends a flat 
process a considerable distance over the posterior face of the former. $ 

The right scapula and part of tle procoracoid are preserved. These haye the extensive union characteristic of 
Chelone, and the short coracoid suture. The scapula is flattened so as to be antero-posterior above, transverse below. 
The procoracoid is strongly compressed to a vertical section. The head and great trochanter of the femur are pre- 
served. These also present the characters of Chelone. The little trochanter is on the shaft some distance below the 
head. All but its base is lost. The great trochanter is higher than the head, and is a plane at right angles to the 
plane of the latter. Its extremity is conic, and its connecting portion contracted and descending below the line of 


the head. 
Lines. 
Width of costal bone, 39.5 
Thickness « at suture, 6. 
s of nuchal bone at marginal suture, ; 9. 
Length neck scapulo-procoracoid, 42, 
. Width ‘ es 18. ae 
Length coracoid suture, 18. ear 
Depth procoracoid at middle, 1G . a . of 
‘ Length scapula to infer. side, 38. . hee 

Width “ extremity, 20. —_— 
Transverse diameter shaft femur, 22.8 > a ; a 
Diameter shaft and great trochanter, 45.8 te oh , 

The accompanying cuts show the forms of the head of the femur and of the scapula. eo. , : 

Another specimen in the museum of the Academy, from the same Jocality, exhibits the characters of four margi- - ae 


nal bones and a fragment of one of the hyosternals, In.general characters the middle and posterior of the former at are 
‘ _ . 
% 


is broken; the remainder measures four inches in length, 22. 5. lines in aaSEe 

- ren flat and thin, The outer margin is flat and entire. The in : 
close together, the hinder partly on the suture with 1 the 
Hai backwards. As this is probably th “anter 
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the free rib of the corresponding costal bone is directed obliquely backwards to the posterior part of the marginal 
and somewhat in the line of the outer extremity of the costal, instead of parallel to its lateral sutures, as in the 
others, which brings the rib to the middle of the marginal bone. That this is the case, is proven by the extremity 
of the corresponding costal bone. The direction or the free portion of the rib, instead of being parallel to the 
inter-costal suture, makes with it ‘an angle of about 35°. This is a marked character, and not present, so far as I 
am aware, in any of the recent species. 

A more median marginal is thick, and quite trigonal in section, and narrower than in the Propleuras: width 
below, 28.5 lines; depth of inner (concave) face, 21.5 limes; the measurements are approximate, as the margins are 
worn, The margin has a strong emargination near the middle. Two more posterior marginals exhibit a pro- 
nounced, but more open notch. Length of one of these 3 inches, 10.5 lines (median); width at notch, 30 lines; 
greatest width, 34 lines; depth, 12 lines. Inferior face transversely convex, margin not revolute. In all, the dermal 
intermarginal suture is distinct, crossing a little behind the middle. 

The portion of hyosternal is that of a Chelone, and not Chelydriform. 

Another species probably occurs in the same bed, but being indicated by the marginal of the young, it is not 
ready for description. 


CHELONE PARVITECTA, Cope. 


Chelone Cope, Sp. Proceed. Acad. Nat. Sci., Phila., 1867, 143. 


This species is indicated by a costal bone from Squan- 
kum, N.J., and by a part of another from Charles County, 
Maryland. It is characterized by its lightness, and by the 
breadth of the dorsaldermal scutum, as compared with the 
length of the bone, which indicates an abbreviation of the 
latter, and relatively small size of the carapace. The char- 
acter of the broad scute and short costa is one of immatu- 
rity; but the margins of the former are curved, indicating 
length, and an adult outline; and the surface of the bone 
has a peculiar sculpture, not foundinthe C. grandaeva 
Leidy, the other species from the same beds. The latter is 
larger, and with smooth costal bones of regular thickness 
in specimens of the same size as the present. 

The costal of C. parvitecta is light. Its surface is 
marked by longitudinal impressed grooves, which are more 
or less confluent; the surface is thus more or less tubercular. 
On one of the sutures the grooyes run transversely to the 
bone for about half its length. Within the suture of the 
vertebral scutum the surface is strongly punctate; exter- 


nal angle of vertebral scutum less than right; sutures well 


marked. CHELONE MIDAS LINN. 
In. Lin. 
Length costal bone without rib, 5 
bts - to angle vertebral suture, 10.5 
Median width costal bone, 1 9. 
Thickness uk at rib, 4.2 
a MN at margin, 2.5 


Position—Probably the Miocene. The rib above described is in the collection of O. 
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B. Kinne, Director of the Syuankum Company’s marl excavations, Squankum, Monmouth 


County, N. J. 
PLEURODIRA. 


This division of the order, now found only in the southern hemisphere, had, in Meso- 
zoic and Cainozoic time, as‘is known to geologists, a much more extended distribution, 
It has presented to various naturalists the appearance of a repetition under another type 
of structure, of the groups of Cryptodira. Agassiz, in his contributions to the Natural His- 
tory of the United States, Vol. I., states that he believes it to form a series of families 
parallel with those of the other suborder; but he does not attempt to define them. He 
gives as types of these families Chelys, Sternothacrus, Pelomedusa, Hydraspis, Chelodina, 
and Podocnemis. After some examination of their structure, assisted by an essay on 
their cranial characters by Dr. Gray,* I believe that four such families exist, the types 
of which are Pelomedusa, Sternothaerus, Hydraspis, and Podocnemis. I have al- 
ready indicated the fact that Pelomedusa has the foot of the Testudinidae. I 
also find that it has the rudimental intersternal bone, as figured by Wagler in 
Podocnemis, and that Sternothaerus has this bone complete on each side, en- 
tirely separating the hyo- and hyposternals, as in the extinct, and till now uncharacterized 
family of the Pleurosternidae. The Hydraspididae have neither this bone nor a zygo- 
matic arch, but a peculiar parieto-mastoid arch, as in the Chamaeleons, These characters 
are shared by Chelys, Chelodina and others. Podoénemis adds to the zygomatic arch, 
the lateral-intersternal bone, an Emydoid foot, and no parieto-mastoid arch. 

The extinct species of the Pleurodira, as yet found in “Europe, belong to the Sterno- 
thaeridae and Podocnemididac, This I. have readily determined from the good descrip-_ 
tions and figures given by Professor Owen in the Paleontographical Society’s volumes. 

STERN OTHAERIDAE. 


é 


To this family belongs the Platemys bullockii Owen, from the lower Eocene. It repre- 
sents a genus which I call Dicrrruum, which differs from Sternothaerus in having the an- 
terior lobe of the sternum immobile, and two ranges of marginal plates, as in Pleuroster- “ 
num and Chelone. ; oa 


PODOCNEMIDIDAE. ee 


To this family may Fics also belong the genus. 


* Proc. Zool. Soc., London, 1864, 
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BOTHREMYS, Leidy. 


Cretaceous Reptiles, p. 110-118, which differs from Podocnemis as Chelys does from 
other Hydraspide, 7. ¢., in having an osseous vomer. This is, however, only a generic 
character. Its characters are more fully pointed out under Euclastes, while we refer to 
Leidy’s excellent description and figure for other details. 


BOTHREMYS COOKII, Leidy. 


Is only known from a cranium from the Cretaceous Green Sand of Gloucester Co., N. J. It is in unusually 
good preservation, but has not yet been associated with its carapace and other elements. It will probably be found 
to belong to either the following genus, or Prochonias, in which case the latter becomes a synonyme. 

Probably to the Podocnemididz also is to be referred the new genus, 


TAPHROSPHYS, Cope. 


American Naturalist, 1869, 90. 


Which presents the characters of Podocnemis in several respects. It has like it an 
inter-marginal sternal bone on each side, which does not extend to the median line, as in 
Sternothaerus. ‘The other characters are as follows: 

Ischium, with a small attachment on the posterior margin of the xiphisternal bone ; 
pubis, with a linear attachment on the same, each well separated from the other. Thum 
received into a deep, elongate pit on the last two ‘costal elements of the carapace. Antero- 
external angle of the hyosternal bone received into a strong pit near the margin of the 
first costal. Postero-superior or inguinal prolongation of the hyposternal received into a 
deep linear groove of the corresponding costal bone. Intergular dermal plate, intermar- 
ginal; nuchal plate, none. 

The marginal bones at the sterno-costal bridge have somewhat expanded margins, 
though their inferior aspect is not in the plane of the sternum, This point, and the ab- 
sence of the nuchal scute, are points of resemblance to Podocnemis. The latter genus 
differs in having a marginal intergular and round pubic suture scar. ‘The anterior or nu- 
chal marginal bone is much larger than the first or second lateral, and is opbyriform. 
being much wider behind than at the margin. ‘The vertebral bones are continued to be- 
tween the costal bones which support the ilia in one example of T. molops only. ‘There 
are strong vertical inguinal and axillary supports of the carapace, which are transverse 
continuations of the hyo- and hyposternal bones in those positions, and their articulations 
with the carapace are by a strong gomphosis. 


In this genus, as well as in Podocnemis, the attachment of the marginal bones to the 
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costals is without gomphosis, and by light squamosal suture, except in front and at the 
bridge, where the suture is closer and the bones thicker. 

In three species the iliac pit has been seen in numerous specimens from both sides of 
the carapace. In all cases it is very elongate, opening posteriorly on the plane of the 
costal bone. It extends to near the margins of the last and penultimate costals, commen- 
cing near the proximal or vertebral end. he pit which receives the axillary buttress is 


well defined, near the extremity of the first costal bone ; the end opposite to it is crossed - 


by a suture of the first vertebral scutum ; a ridge also extends from the pit to the capitu- 
lum: just anterior to the latter a strong crest probably represents the connate first rib, 
which is free in some Emydide. 

The posterior lobe of the plastron is deeply emarginate. 

‘The materials on which the generic and specific characters of the tortoises included 
unde1 this head have been based are abundant in the middle bed of Cretaceous Green 
Sand in New Jersey, but are usually obtained in such a fragmentary condition as to require 
much labor for their interpretation. The case has been especially difficult in the present 
genus, owing to the difference in the sculpture of different parts of the same carapace. 
These varieties are the longitudinal parallel grooved surface, the coarser and more finely 
reticularly grooved, and the plane; the last either erose or smooth, The reticulate groove 
is sometimes so deep, and the areole so raised as to be truly tubercular. 

These differences indicate both parts of the same species and different species. * The 
longitudinal grooving is characteristic of the costal bones of Taphrosphys strenuus, and 
the costal and some thoracic bones of T. molops. “The reticulate sculpture is close on the 
marginal bones of 'T. molops and 'T. sulcatus, closest on a portion of the bridge of the for- 
mer. It is coarse and open on the abdominal bones of 'T. molops and T. sulcatus, but 
often passes into an eroded surface, which gives no distinct pattern, but is generally 
roughened. In P. nodosus the reticulate sculpture is so close and strong, as to leave tu- 
bercle-like interspaces ; while P. enodis is entirely smooth 

Six species may be clearly distinguished. 'They differ considerably in the forms of the 


mesosternal bones, and their relations to the intergular scutum, which covers them in — 


part. The forms of the pubic and inguinal sutural articulations are also quite character- 
istic, as well as the relative thickness of the shells. In size the species vary from that of 
an average snapping turtle (T. leslianus) to that of the largest sea turtles (T. strenuus.) 
Synopsis of Species. 
« An azygus bone in front of the caudal marginal. Taphrosphys. 


Mesosternum transverse, broader than long; intergular scute, not reaching the poste-— 


rior border; first vertebral scute shorter; shell heavy ; pubic scar wide, much elevated ; 
xiphisternum thin edged; large size. 


T. MOLOPS. stig 
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aa No azygus bone in front of caudal marginal. Prochonias. 
Mesosternumr transverse, intergular scute extending to its posterior suture; first ver- 
tebral scute elongate backwards; shell thin; pubic scar wide, not elevated ; inguinal cos- 


tal pit plane, xiphisternum thin edged; size medium. T. LONGINUCHUS. 


Mesosternum longitudinal, narrowed; first vertebral scute shortened; costal bones 
reticulate sculptured ; pubic scar long, narrowed, not elevated; inguinal costal pit plane; 
xiphisternum thin edged ; size large. T, SULCATUS. 


aaa Posterior vertebrals not known. 
Mesosternal bone as broad as long; the intergular scute not reaching its posterior 
margin ; first vertebral scute shortened; inguinal costal pit plane; shell thin; size 
smaller; pubic scar wedge-shaped. T. LESLIANUS. 


Mesosternal? costal bones reticulate or parallel grooved ; inguinal costal pit elevated 
inwardly, descending to usual plane distally, its fundus keeled; xiphisternum with thick 


obtuse margin behind; shell thick, vesicular inferiorly ; very large. P. STRENUUS. 


Carapace thin, surface sculptured with tubercular, ridge-like or vermiform prominences 
in strong relief; angle of bridge obtuse ; size large. P, NODOSUS. 


Hither Prochonias or Taphrosphys may hereafter be found to be identical with Both- 
remys, Leidy. 


TAPHROSPHYS MOLOPS, Cope. - 


Large, stout; costal bones, 3.6 inches in thickness at their proximal portions; the posterior narrower than the ante- 
rior, and thinning out exceedingly at their extremities. Hyosternal 3.6 lines thick behind, costal plates with longi- 
tudinal grooves, marginals and parts of plastron reticulate, other parts of plastron open reticulate, or with inosculating 
strie. Proximal end of anterior rib-plates very coarsely reticulate. Vertebral scutes large, as broad or broader than 
long, with straight margins. Some of the costal capitula small, others large, those of the first pair with a high pro- 
jecting keel alongside of them, which have sutural extremity next the vertebra. 

This species is indicated by many specimens. Among these may be mentioned a large part of the carapace and 
plastron of an individual from near Barnesboro, fewer parts of another from Gloucester County, New Jersey, and 
part of the carapace of two others from Birmingham, Burlington County. Also, one costal and two sternal bones, in 
the possesslon of the State Survey of New Jersey, at New Brunswick, from the middle green sand bed of Tinton Falls, 
Monmouth Co., N. J., with fragmentary specimens from various other places. 

These show the species to have been more massive than the P. sulcatus; all the pieces, but more especially the 
costal bones, are thicker and heavier. 

The first costal bones are remarkable for a deep curved elongate pit with raised edges, for the purpose of receiving 
the upper extremity of the hyosternal axillary buttress. It is deepest posteriorly, and is curved forwards and in- 
wards. The distal margin presents two outlines, both thinned out and in contact with a marginal by a weak squamous 
suture, without any gomphosis. Indeed, the recurrent part of the margin, which formed a notch in the dise, was not 
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probably in contact with marginal bone till maturity. These costal bones are gently curved, and with longitudinal 


shallow grooves of sculpture. 


The individual of which the greatest num- | 
ber of fragments is preserved, is from near 
Barnesboro, shows that the reticulate sculp- 
ture of the marginal bones at the bridge is 
distinct above, obsolete below. There are 
three and parts of two others in the bridge 
in Platemys and Emydoids; three of those 
¢ of P. sulcatus Leidy are known; two of 


Vp 
recurved outer margin; the other is strongly 


a obtuse. All three of those of T. sulcatus 


, are, according to Leidy, thin and recurved. 


those of the present species are preserved. 
Both have been wholly attached to the plas- 
tron; one has an acute, but not thin or 


In. Lin. 
= Length of obtuse marginal, 2 96 
j Width of inferior face 1 9 
The edges of the anterior marginals are 
thin and acute, not revolute nor notched. 


ee 
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< : In, Lin. 
Width margin of median vertebro- 
marginal bone, pert 
Width marginal scutum, nextit, 2 6. 
Length  ‘“ @ 2 4.5. 


The free lateral margin of the hyposter- 
nal is obtuse, not thickened or grooved, 
thinning a little near the suture with the 
xiphisternal. niet 

The sternum in general is not thick in i 
this specimen; in the thickest portion of the 
/ hypo-hyosternal suture 5 lines; in a frag- — "e 
ment of another no doubt larger specimen, 7.5 lines. The mesosternum, with the dermal sutures is fortunately pre- 
served; the former is transverse diamond shape. The character of the plastron, except the hyosternal region, ma. y 
be learned from the accompanying cuts of restorations. A cut of the axillary pit and its position is also given. u = 


hy easily seen. They present a rounded interior outline, and apply to an equal extent of the hyo- and hyposternal bo 
They extend but one third the distance to the median longitudinal suture, and are much as in the Podocnemis of the 

Amazon. Posterior lobe of plastron 10.5 in. wide, between inguinal notches. =~ it ‘a 
One of the costal bones from Tinton Falls exhibits the pit for the inguinal babe It differs fromiukty of 
pubis of the other specimens, and of P. princeps and P. enodis in not being situated on an elevated ridge 
4 , ! s 
rc iG ig ' pea TE ; ‘. i .* 


0 
i, 
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but is a narrow pit with the margins much raised, and with a delicate carina along its middle; sides little rugose. 
Length of fossa 1.5 inches; it is parallel to the costal suture, at a distance of one inch. 

The specimen from Birmingham accompained that of the 
Lytoloma angusta, and a femur. As the proximal region of 
the latter has no resemblance to that of any Cheloniid, I 
suspect it belongs to the genus Taphrosphys, especially as 
its size relates to that of this species. Its peculiarity con- 
sists in the head being very much compressed, and the great tro- 
chanter smaller and in the same plane. The lesser trochanter is 
opposite the middle of the side of the head, its plane being parallel 
with that of the head, and connected with the latter by a thick 
cross-bridge ; it is independent of the great trochanter. From 
the outside the articular face of the head extends through an are 
of 190°. The distal extremity of the femur is considerably like 
that of the Propleura sopita. The shank is narrow, and rap- 
idly expands to the condyles, and on the inner side into a 
prominent rugose ridge. Condyle quite prominent below, the 


inner most so; shank next to them striate. Middle of shank lost. f 
In Lin. 
Length of axillary pit, 1 7.5 
Greatest width, 8. 
Width on costal bone, 2 0.5 
Diameter head femur, 1 2.5 
+ condyles do., 1 4, 


Another specimen from Barnesboro exhibits an azygus bone in contact with the caudal marginal. It resembles 


the codssified proximal portions of the last pair of costal bones, and bears with the penultimate the pit for attachment 
of the crest of the ilium. 


It appears, however, to be bounded by continuous suture posteriorly, and hence 
is perhaps a vertebral bone. 


Its surface, like that of the plastron, is reticulately grooved. Pubic suture grooved 
medially directed inwards from lateral sternal margin, with high crest on outer edge, larger; margin of plastron 
dilated, thin; marginal bones thick, with heavy margin. 

The free margins of the xiphisternal thin out regularly to the flat inferior surface. The edges of the marginal 
bones are, on the contrary, much thicker than the former, and than the same pieces in P. sulcatus, since the heavy 
portion is much nearer the margin, Sutures of the scutes are apparent on these bones, and the anterior of the anal 
scutum on the xiphisternal. The ischiadic scar is large and on an elevation; it is elevated on the outer margin, and 


deeply grooved in the middle line. A sub-round elevation, with cross ridges, situated near the margin of the plastron, 
is the attachment of the pubis. 


5 In. Lin. 
Length of ischiadic suture, “2 1.5 
Width is KS 7.3 
Distance from nearest margin behind, 1 6.5 


The posterior vertebral has a peculiar form, and if correctly identified would indicate a short caudal and short- 
ened ultimate costal bone. It is thicker than any of the costal bones of other species, and has at its anterior part 
below, a short longitudinal ridge. Its sculpture is like that of the sternum, composed of inosculating grooves, 
forming a coarse figure. Its anterior outline is transverse; antero-lateral, oblique; latero-posterior, straight longitudi- 
nal not continuous with the former, but with a short margin at an obtuse angle, which proceeds from the antero- 
lateral at a projecting right angle. Posterior suture concave, to meet the posterior or caudal marginal. Latero- 


posterior margin bevelled below. Penultimate costal narrowing proximally, and supporting the longitudinal 
elevation which bounds the iliac pit anteriorly. 
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In. Lin. 
Antero-posterior extent of last vertebral, 2 4. 
Width to middle line, 1 75 
Thickness in front, 8. 
.S behind, 5.5 
Width costal near head, 1 9. 
Thickness costal near head, 5. 


The presence of this azygus bone ‘may be abnormal, in which case the group Prochonias will not be distinguished 
from Taphrosphys. 
VAR. ENODIS, Cope. 


This may be a smooth or worn individual of T. molops. The remains are in good condition, and do not appear 
to have been eroded or corroded. It is indicated by a large portion of the plastron of a single individual from Barnes- 
boro, N. J. It is a species of considerable size and solidity, and is distinguished by the entire absence of any sculp- 
ture, or of grooves for the margins of horny scuta. The external margin of the whole length of the hyposternal bone 
is of equal thickness and nearly equally obtuse, a circumstance uncommon among tortoises. The vertical portion of 
this bone is massive, indicating strong union with the carapace. The margin of the hyosternal, descending from the 
bridge-process, is more compressed and acute, as are also other portions of the margin of the anterior lobe of the 
sternum, 

The ischiadic scar is not far behind the hyosternal suture, and is quite elevated on a broad base. It is wider 
behind than before. 


Measurements. In. Lin. 
Length of hyosternal from middle of vertical process, 4 3. 
Thickness of margin of do., 5. 
Length of pubic scar, 1 10.2 
Distance behind hyosternal suture, 1 . 2.5 
Thickness of xiphisternal near do. suture, ‘ 5. 


This may be an old T. molops worn smooth. 3 


Position:—The upper green-sand bed of the upper cretaceous of New Jersey. 


TAPHROSPHYS LONGINUCHUS, Cope. 


Spec. nov. 

Established on a nearly complete but much fractured individual, from the excavations of David Haines, N. Jersey. 

This is one of the smaller species, and is of light construction, though rather stouter than the T. sulcatus. In 
many points it resembles the latter species, but differs in many others. 2 

A marked peculiarity is seen in the greater posterior prolongation of the first vertebral dermal scutum. Its pos- 
terior suture enters the first costal bone considerably nearer the costal than the nuchal suture; it is considerably nearer 
the nuchal than the costal in T. molops, T. sulcatus, and T. leslianus. The costo-first-vertebral dermal sutures are 


thus less divergent than in T. leslianus, at least. The suture with the first vertebral bone is quite concave. The axil- 
lary pit is strongly marked, but not so much so as in T. molops. 


M. M. 

Width first costal bone (proximal), 0.0645 

Thickness (posterior), .0085 

Width from costal suture to transverse dermal, -026 
“axillary pit, , 0125 


Three vertebral bones indicate that the most elongate are not so slender as those of the genus Trionyx. The lat- 
eral outlines are straight and make an open angle with each other, the short anterior and posterior are gently conyex 
backwards. The last vertebral bone is small and subround. Three rudimental vertebrals were attached beneath the 
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penultimate and ultimate costals, covering their sutural union, as indicated by sutural areas remaining. The penul- 
timates are separated anteriorly by the round bone above mentioned; their posterior united halves supported the first 
supernumerary vertebral. The remaining two were beneath the last pair of costals. Pygal bone sub-triangular with 
two obtuse ridges medio-antériorly, and a slight projection laterally in front. This whole region is precisely like that 
in T. sulcatus. 

The iliae pit is much like that in T. sulcatus, but the anterior bounding ridge is wanting for most of the length; the 
distal extremity of the same, also, is not distinctly outlined. The inner margin is more so, by an elevated ridge or 
ridges. Proximally its margin is partly formed by the rudimental costal, of a subeubic form attached by a suture in 
a pit, as in T. sulcatus. 


M. M. 

Length average vertebral, 0.035 
Width, greatest, 025 
‘¢ anterior, 0075 

«¢ ~ last vertebral, .019 
Length ‘ as 017 
Lt pygal, -061 

BS united extremities two last costals, .036 

i penultimate costal, ; 104 


The vertebral regarded as of average form exhibits but a short lamina or neural spine connecting the arch and su- 
perior plate. The neural arch is not coéssified with the centrum, and the capitular articular face is well developed. 

The inguinal articular pit is strongly marked and rather wide; distally its fundus is continuous with the plane of 
the costal bearing it. 


M. M. 
Length inguinal pit, 082 
Width eS ee 006 
ve costal bone bearing it, 0475 
EF average costal bone, 0.33 


A marked character of the species is seen in the mesosternal bone, one-half of which is preserved. From the 
acute angle formed by the extremity, it is evidently even more transverse than that of T. molops. The sutures are | 
very coarse, as in other species, the anterior directed forwards, the posterior outwards. The intergular scute is larger 
than in the other species, as its right margin extends nearly to the outer and posterior sutures of the bone. All the 
sutures of the plastron are coarse. 

The axillary margin of the hyosternal is not thinned; that of the xiphisternal is thinned, and they enclose a wide 
median emargination behind. Their extremities are not so acute as in one example of T. molops. The iliac scar is 
very prominent and rugose. The pubic scar is longer and much wider in proportion to the general size, than in T. 
sulcatus, and is wider behind than before. It is not elevated as in T. molops. Its sutural ridges are very numerous 
and acute. 


M. M. 
Length from median suture to xiphisternal posterior angle, 059 
‘¢  xiphisternal scar, .037 
Width be “ (greatest), 0085 


The marginals are like those of T. molops, on a smaller scale. The posteriors are light, the anterior heavier, 
those of the bridge present a small angle, but not thin nor revolute. The reticulation is with their length. Length 
and width of a posterior marginal about equal, viz: m. 0.0465. 

The scapula is continued into a procoracoid with axis at right angles to it, and length of union not great, but 
about as in Emydioid Pleurodira. 


Diameter glenoid cavity, 014 
Length of scapulo-procoracoid neck, 021 
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The humeri are short, with stout head and condyles, slender shaft, and considerable curvature. Head presented 
inwards and upwards; condyles downwards, the outer angle most prominent. A slight tuberosity on inferior aspect 
near inner angle. Outer outline of shaft quite concave. Deltoid ridge a prominent crest, its posterior margin falling 
considerably short of the head; the outer margin continuous, convex. Postero-inferior crest broken; the planes of the 
two make a little more than a right angle with each other. 


M. 
Total length humerus, (straight) : -097 
Diameter condyles, Yi 025 
se deltoid crest to middle shaft, 02 
me shaft at middle (transverse), -009 


Nothing but a fragment of the great trochanter with head, is left of the femur. The former is continuous with 
the latter, straight; with flat outer side, and narrow. Form quite as in Propleura. = 

This individual appears to be mature. Its remains are accompanied by a few fragments of a large individual, of. 
this species or T. sulcatus. 

-Position. The upper green sand bed of the Upper Cretaceous of New Jersey. Discovered by John Haines. 


TAPHROSPHYS SULCATUS, Leidy. 


Platemys sulcatus, Leidy. Proceed. Acad. Nat. Sciences, Phila., 1856, 303. Cretaceous Reptiles, 109. Tab. 
XIX, fig. 4. d 

Pubis attached to a narrow, little elevated longitudinal sutural surface. Margins of sternum thin, flat; surface ~ 
deeply recticulate grooved; bones, especially the marginal, thin, light, costals thinned at margins; mesosternum longer 
than wide. ; 

This species is so fragile as to be rarely preserved in more than a few pieces. The largest part of a single indi- 
vidual that has come under my notice, consists of the more or less complete posterior three costal bones of the cara- 
pace, with last vertebral marginal, some anterior costals, xiphisternum, etc. Another similar series of fragments of 
another individual was procured at the same time and place, @. ¢., near Barnesboro, N. J. 

These specimens show that the last pair of costals-is not separated by a vertebral bone, and the penultimate ae 
pair is only separated at their anterior part. This last vertebral is of reduced and rounded proportions; the one pre- _ oe 


Pah) 


ceding it is of the normal form, 7. ¢., with elongate postero-lateral border. The costal capitula are developed on all the ety 


‘ bones. Sutural surfaces are present on the inferior face of the proximal and contiguous pairs of costal bones, for the — 


attachment of rudimental and inferiorly placed vertebral pieces. One elongate extends from the last true vera ee os 

over the anterior margin of the last pair of costals. The latter have two scars; the anterior rectangular, the posterior _ : : 

ovate. The pygal bone is elongate ovate anteriorly; inferiorly it presents a flattened longitudinal ridge, and an ele- ee o* 

vation on the anterior part of the lateral margin. : Sy 8° 
The kast costal has a very irregular inferior surface. ‘Its proximal part is thickened, and then rises. a a 

into the ridge, that margins the iliac pit. This ridge is most elevated on the capitulum, and develops an sates re ae 

cess outwards from it. The posterior part of the pit is occupied by an ovoid bone, truncate outwardly where it rticu- —_—-" 


» 
lates with the ilium, which appears to be a rudimental costal element belonging to the bei rudimental oe ral 
piece. It presents a rudimental capitulum towards the latter. wit” F <8 7 


Behind this piece a narrow transverse groove extends outwardly, and is bounded by a longer groove anteriorly <t 
and a short one posteriorly. Near the distal extremity of the bone is a thickening, which terminates abruptly ro 


an ovate posterior margin. Its anterior margin is on the posterior edge of the preceding costal bone. - The dis 
margin sends a short process downwards. 


The penultimate is characterized by the high crest a little in front of its posterior margin, proximal 
encloses in front the iliac pit. The crest continues distally, and turning abruptly encloses the extremity of 
The external margin of the last costal is strongly angulate; the gaa! less so. As in all of our Ple 
the marginal sutures are half squamosal, and with striiform ridges. >. “ts F 
The external sculpture is coarsely reticulate, tending to enclose areas longitudinal with the costal ti 
middle and distal portions. That of the marginal bones is closer. The dermal scuta are separated by su ar 
tinetly marked on the carapace in all the species of our Pleurodira, Tn this species A ree rals a e ve 
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and with external angles less than a right angle. It marks the proximal third of the costal bone. The posterior is 
truncate behind; the pygal is considerably longer than broad. 

Proximal halves of the two first costals, with the costal crest for the first pair of ribs, are preserved. The suture 
for the first vertebral bone is little concave. The inter-vertebral dermal suture crosses it, just anterior to the point 
opposite to the completed capitulum of the bone. 

The xiphisternal, besides being much thinner relatively than that of Taphrosphys molops, is of different form; 
while its hyposternal suture forms nearly a right angle with the common suture; in the latter species, an acute angle. 
The pubic scar in P. sulcatus is of nearly the same length, but much narrower and less elevated. This I have ob- 
served in five specimens. The posterior lobe of the sternum is deeply emarginate. The pubic scars in both converge 
slightly anteriorly. 

The second specimen, above mentioned, furnishes portions of marginal bones and sternal bridge. The latter pre- 
sented an obtuse angle between the lateral and inferior planes. It also possesses the mesosternal, somewhat broken. 
Its external angle is considerably more than right, and indicates a thin bone considerably longer than wide, and more 
like that of P. leslianus than any other species of the genus. 


Measurements of Spec. No. 1. In. Tin. 
Length of ante-penult costal bone, a : 
Width re proximally, 20. 
“ s distally, 2 Lic 
ss penultimate proximally, 15.5 
ce posterior vertebral, 14.5 
us posterior costal proximally, 13. 
a ae distally, 2 4. 
Length of “t 4 9. 
se iliacrscan, 3 
Ke rudimental costal, ie 
ue caudal marginal, 2 10. 
es suture between posterior pair marginal scutal, 19. 
Width of caudal marginal, 2 7.5 


This is a species of considerable size. The fragments originally described by Leidy are three united marginals 
from the position of the sternal bridge. They show that these elements have a thin junction with both plastron and 
carapace, and are not separate from the latter, as one might be led-to suppose. 

The marginals near the bridge have a flat and broad inferior surface, and are produced into a narrow slightly 
recurved margin, while the free marginals have the external face plane—not recurved—and the internal thickened a 
line within the margin. j 

What is probably a nuchal margin (from Barnesboro, Professor Cook’s Collection) is not thickened within, and 
has, as in other genera, a much greater transverse extent posteriorly than at the margin. Its form is as follows: 
Length, 2 in., 8 lin. ; width, 2 in., 6.5 lin, A peculiarity in the dermal markings is 
that there is no nuchal scutum, but a suture as in the caudal marginal bone. 

Two marginal bones, haying the sculpture characteristic of this species, appear fi le aa 
to be referable to it after comparison with specimens in the Museum of the Academy. oe A 
One, a median posterior, is considerably shorter than the other, probably a posterior \ 
or lateral, a peculiarity not seen among living species. The latter has a’ thin edge, g 
is thickened along the line of the lower two-fifths the diameter, and then thins out to “4 
the upper suture, which is only 1.5°lines wide. 4 i 

In. Lin. In. Lin. , 


Width of lateral plate, 8 0.5 Length of caudal, 2 7. te 
Length 'Y 3 4.5 Width “ 2 8. 
These plates are crossed in the usual manner by the sutures of the marginal and costal scuta. They are all from 


the Birmingham pits, 
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The plastron of this species is relatively much thinner than in the other species of the genus. 
A sternum, probably, of this species, is in my collection. It is unfortunately without the xiphisternal pieces, but 
* conforms in all respects with what we know of P. sulcatus. Its surface has been injured by pyrites. It is character- 
Fig. 45. ized by its thinness and.general lightness, as well as 
by the singular form of the hyosternal element. 
Y Wy The remains consist of a large portion of the plas- 
Ly 


tron, and two costal bones, found in the marl ex- 
cayations of the West Jersey Company, near Barnes- 
boro. 


The external surface of the plastron exhibits 
neither sculpture nor impression of sutures of 
scutes. It is slightly rugose in some places. The 
free margin at the axillary and inguinal regions is 
obtuse, but becomes thin a little distance before 
reaching the episternal and xiphisternal sutures, re- 
spectively. 

The suture between the hyo- and hyposternals is 
straight and fine, while that between hypo- and xi- 
phisternals is straight and coarse. The longitudinal ~~ 
median suture is irregular and very coarse. That 
between hyo- and episternum is remarkable in its 
direction, thus distinguishing the species from Ado- 
cus pravus, with which this plastron might oth- 
erwise be compared. It advances posteriorly on the 
outer part of the hyosternal, causing its junction with 
‘the margin to be an inch behind its junction with the 
smesosternum ; the reverse is the usual relation in. 
tortoises. 


The bones of the plastron, while more than half 
as wide again as those of A. beatus, are medi- 
ally scarcely half so thick; the thickness increases to 
within a certain distance of the outer margin. 

The accompanying restoration of the plastron is 
merely designed to illustrate the form and characters of the sutures described. The outlines of the mesosternum are Se 


erroneous; the piece is longitudinal, not tranverse; it had not been obtained at the time the cut was made. 


Measurements. In. Lin. ¢ 
Total width plastron externally, within elevations of bridges, 11 10. 


Length hyosternal, on margins, from first rise at axilla to episternal suture, wud $: Oe 

From latter to mesosternal suture, ; 1 10.75 

Thickness hyosternal at middle sut., ’ £ ; 4.250 
ce hyposternal eg < i“ ~s 


TAPHROSPHYS LESLIANUS, Cope. 


_ wv a 
. — q 
. -n — ‘ 
~~ ;o ~. ios 

P tie 
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an anterior rib. The axilliary pit is less prominently margined by a high osseous wall, and it is elongate and curved 
forwards, nearly reaching the margin of the bone. The rib head is complete. : 

With its fellow, it embraces a first vertebral, which is about twice as long as wide and six-sided. The sides are 
in the order of their length; posterior (shortest), anterior, postero-lateral, antero-lateral. The anterior marginal is 
narrow in front. It expands so much posteriorly as to make the first lateral almost triangular. The second marginal 
is nearly quadrate. The edge of these marginals is thin above the nape, and thickens laterally. In the posterior it is 
gradually thinned out and a very little recurved. The second vertebral bone is not so long as broad: those following 
increase gradually in length. 

The narrow extent of the hyposternal bone in front of the inguinal crest indicates as in T. molops, an intermar- 
ginal sternal. The sutures retires posteriorly from that point, suggesting the continuation of that bone towards the 
middle line. The cavity of the plastron is extended well laterally at the bridge. The hypo-xiphisternal suture is 
nearly transverse. The pubic scar is little elevated, and broadest posteriorly. Its median crest extends throughout 
the whole length. The posterior margin of the xiphisternal is not preserved. The mesosternum is of a rounded form, 
but obtusely pointed behind, and with lateral rounded projections. The posterior sutures are bevelled forwards and 
upwards. 

The sculpture is much like that of Taphrosphys sulcatus. The marginal bones have a delicate transverse reticula- 
tion, and the costals a coarser longitudinal.one. The under surfaces do not present any sculpture, perhaps, on account 
of corrosive action. 


M. 
Length of last costal, .08 
s iliac pit, 02 
“ pubic sear, 024 
se third costal bone, -106 
Width third (costal bone preximally), -0242 
‘ (distally), .026 
Thickness ‘ “ (proximally), 007 
Ss se ss (distally), : -0025 
Width first a (greatest), 094 
Length ** vertebral, -039 
Width « « 0182 
** second Yi: -02 
Length ‘ nS -02 
Length median marginal, -068 
Width be ve (anterior), -0327 
es ad he (posterior), ~063 
we hyposternal, 063 
Thickness ‘ ; 2004 
Length bts -092 
e mesosternal, 1 , - 0305 
Width « =9315 


The dermal scuta have been thin, as in other species of this group. The sutures are all straight except that be- 
tween the first and second vertebrals, which is convex backwards. The vertebrals are broader than long, and their 
external angle is near the middle of the length of the costal bones. The anterior vertebral is of longer form than the 
others, somewhat like the frustrum of a triangle, of which the base is anterior. The second marginal is wider than 
long; the third longer than wide. The intergular scutum is subtrigonal, the apex shortened by short facets, and ex- 
tending three-fourths the distance to the posterior margin of the bone. 


This species was discovered by my friend, Dr. Samuel Lockwood, who lent the single 
and typical. specimen from his private collection for description. It is dedicated to Prof. 
J. P. Lesley, the Geologist, and Secretary of the American Philosophical Society. 
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TAPHROSPHYS STRENUUS, Cope. 


This, the largest of our extinct Pleurodira, is represented by portions of three individuals. 


The largest has been much broken up by the workmen, and many parts of the carapace and plastron are recogni- 
zable in the larger and smaller fragments. 

The various elements are of great thickness, proportionately as well as absolutely, so that this is the most mas- 
sive as well as largest species of the genus; in two of the specimens the episternals are considerably thickened at the 
anterior suture, a feature not seen in the next stoutest species, T. molops. In the first specimen, the costals have the 
longitudinal reticulate sculpture; the marginals close reticulate, and the sternal bones are openly reticulate. The in- 
guinal costal articular groove is characteristic. Instead of lying in one plane as in other species, it occupies the crest 
of a ridge which ascends proximally to a considerable elevation, resembling in this, the pubic scar of T. molops. It 
is, however. nearly smooth within and has no distal boundary; the fact of its being on the middle line of a costal bone, 
fixes its character. : 

One of the elements of the plastron at one of the sutural angles, exhibits an extensive overlapping, or squamosal 
suture, to the extent of half the thickness of the bone, and distance of M. .028. The articular extremities of the two 
scapule are remarkable for their size. The forms of the mesosternum, and marginal bones of the bridge are unknown. 
The anterior marginals are thick and of coarse cellular structure. The posterior are thinned out to an edge. 


; M. 

Width of ordinary costal, 0.061 
Thickness *° ce -015 
Width costal bearing inguinal groove, -084 
Thickness ‘ = ee -013 
es ‘at proximal part of groove, 037 
Diameter articular and scapula, 065 
es glenoid cavity (transverse), 044 
Thickness episternal at median suture, ‘ : 023 
General uniform thickness of hyposternal, -018 


Of the second specimen numerous portions of carapace and plastron, with head of femur and coracoid, furnish 
yarious characters. 

The costal bones are marked with shallow grooves, more closely placed than in Taphr. molops, and with less 
transverse inosculation. The marginals are rough from the reticulate sculpture. The abdominal surface presents a 
coarser and less distinct sculpture of the same kind; its dermal sutures are also distinct. 

The pubic scar is lost, but the ischiadic remains. It is obliquely oval, and very near the margin of the deep pos- 
terior notch of the plastron. Anterior and exterior to it is the shallow fossa seen in the same position in T. strenuus. 
The anterior lobe of the sternum has convergent margins, but is broadly truncate in front, each half of the margin 
being slightly concave. 

The point of union of the episternals is prominent, upwards and forwards. The margin of the posterior part of 
the episternal, and anterior part of the hyosternal, is rather thinned out, without intermarginal ridge. The suture 
between the two is at right angles to it, and at a little distance from it, it turns forward. 

All the bones are thick except the costals, and the spongy layer is vesicular. The sutures of the costals are smooth 
and dense, except opposite the spongy layer. 

The femur is characterized by the wide expanse of its trochanters and slenderness of its shaft. The planes of the 
former make an angle together of over 90°. The greater is nearly continuous with the head. The coracoid has two 
short sutural, and one cotyloid articular faces; its shaft is contracted and slightly curved. 


' In. Lin. 
Width plastron in front, Ten 1.5 
FS ES at hyo- episternal suture, 12 1.5 
‘* from mesosternal to front margir, 20. 
te * costak 2 3.5 


-_— 
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In. Lin. 

Thickness costal, 5. 

a marginal, 9.7 

ee episternal (average), 9. 

oe xiphisternal near outer margin, 7.8 
Expanse trochanters, 2 3. 
Long diameter shaft femur, 8. 

4: head of coracoid, 17.5 


A large species is represented by numerous fragments from the Miocene marls of Eastern North Carolina, found 
for the most part by the Geological Surveyors under Prof. Kerr. This genus is Cretaceous, and is probably intrusive 
in Miocene beds. It occurs in fragments in connection with the cretaceous Dinosauria, Hipsibema Cope, and Hadro- 
saurus Leidy, in the few places where they have been found. As the species cannot be well defined, I do not name it. 

A large part of the left xiphisternal, with the adjacent part of the hyposternal, the former bearing the anterior 
part of the pubic sutural scar, was found in the marl at James King’s. The size and thickness of the parts indicate 
the largest species of the genus, being at least equal to the same parts in P. strenuus. As the pubic suture is not 
preserved in the specimen of P. Strenuus, I find the distinction to be only indicated by the structure of the osseous 
tissue. This is very much more dense than in the species found in New Jersey, where it is very spongy and open, 
more so than in the other species. The inferior dense layer is thick, but not thicker than in P. strenuus. The infe- 
rior surface is somewhat worn, and does not display marked structure. The pubic scar is elevated, and bears longi- 
tudinal sutural ridges; it presents the usual obliquity inwards and forwards. 


Lines. 
Thickness at hyposternal suture, 9.5 
Width base pubic scar, 18. 


TAPHROSPHYS NODOSUS, Cope. 


This species is chiefly represented by a number of broken costal and marginal bones, from Hornerstown, Mon- 
mouth County, New Jersey. A costal plate with rib-head from Tinton Falls, Monmouth County, is also in the col- 
lection of the New Jersey Geological Survey, and I have found other portions near Barnesboro, Gloucester County. 
It is one of the rarest, as well as most strikingly marked, of our extinct Testudinata. 

The costal bones are thin for their size, which exceeds that of other species of our extinct Pleurodira except the 
last. The prominent character is seen in the sculpture, which consists of elevated coarse ridges, forming a reti- 
culate pattern, somewhat as in Trionyx, which are frequently broken into tubercles of various shapes, which are 
again confluent in some places, forming shorter or longer ribs. These may be short, curved, or angulate ; there is a 
series of short straight ones radiating from the intercostal sutures on some of the costal bones. These projections 
are everywhere in strong relief. Portions of two marginal bones fix the position of the species here, and forbid any 
immediate affinity to the Trionychidae or Chelydrinae, though the resemblance to Peritresius ornatus cannot be over- 
looked. These bones are marked by impressed pits, less marked than those of the costals. They present an obtuse 
angle of faces, inclined at more than 90°, showing the bridge to be less angulate than in either P. sulcatus or Taph- 
rosphys molops. On one of the costals traces of the intercostal dermal suture are visible in a continuous groove of the 
sculpture. Width of a costal bone 2 in., 9 lin. 

I am indebted to John Meirs for this specimen, which was found eighteen feet below the surface of the chocolate 
marl, which lies below the upper bed of green sand. , 

Another individual is represented by a portion of the plastron taken from the chocolate marl near Barnesboro, at 
a locality different from any of the other species. There is not enough preserved to exhibit the ischiadic attachment; 
it is therefore uncertain to what genus it belongs. It exhibits, however, the peculiar reticulate sculpture of the P. 
princeps, but carried to a higher degree. 

Tt differs in that the surface of the bone is tuberculately rugose, the grooves being deep and wide, and leaving 
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ridge-like and other elevations between them. On some portions of the surface they assume a longitudinal direction. 
A portion of the margin is rather abrupt and thick. Thickness of bone, one inch from margin less than nearer the 


same; greatest thickness, 6 lines. 


APPENDIX TO THE TESTUDINATA. 


5 


Lembonax, Cope. 


Established on the remains of a marine turtle which presents the peculiarity of a regu- 
lar continuous inner margin of the hyo- and hyposternal bones, without radiating processes 
for intercalation with that of the opposite side, or emargination for the median fontanelle. 
It follows either that there is no fontanelle, or that the fontanelle is continuous to the 
xiphisternals, in either case differing from Chelone and Puppigerus. The hyo-xiphister- 
nal suture is transverse, as in Emydide, for a portion of its length nearest the median line; 
or this element having transverse parallel sutural outlines may be intercalated between 
hyo- and hyposternals, as in Pleurosternum, though this I consider altogether improbable. 
The suture for the episternals oblique, and not squamosal, as in Chelone and Chelydra, 
but by shallow gomphosis; the anterior inner margin of the hyosternal retreating outwards 
a little, and leaving space apparently for mesosternum : the hyo-hyposternal suture by 
fine deep gomphosis ; the hyo-xiphisternal by shallow coarse gomphosis.. 

The common neck of the scapulo-procoracoid bone js short, and more like an Emydoid 
than a Chelonioid. ‘ 

On the whole, there is reason to suspect that this form is more nearly related to Che- 
lydra than to Chelone. 


Lembonax polemicus, Cope. 

Spec. nov. 

The sternum presents a longitudinal angle on each side, leaving the median plane portion of the sternal bones 
rather narrow, as in species of Chelone. The angle is slight, the surface rounded. The inner face of the hyosternal 
is strongly radiate-ridged towards the inner anterior angle, and the inner face of the margin serate; the posterior por- 
tions of the margins are slightly roughened. The inner margin of the hyposternal is regular, smooth, and thinned ob- 
tusely; it is without radiating ridges. 

The external surface is smooth, without sculpture. 

The sternum has been small for the size of the animal, judging by indications furnished by the scapular glenoid 
cavity. No portions of the carapace are preserved. 


Antero-posterior length hyosternal, 124 
Width do. to longitudinal angle, -136 
Antero-posterior extent hyposternal, - 1525 
Width do. to angle, : 155 
Long diameter extremity scapulo-procoracoid, we 115 
Do. neck of do., ‘ ‘ .098 
Do, distal extremity scapula, -059 


This species was derived from the Eocene marl of New J. ersey, where excavated by the Farmingdale and Squankum 
Marl Company, to the Director of which, A. J. Smith, I am indebted for the epesoeus on which, the present idéntifi- 
cation is based. 
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PTEROSAURIEIA: 
RHABDOPELIX, Cope. 


This genus and species are based upon numerous bones, mostly scattered, occurring in 
a bed of very hard indurated siliceous clay, of a dark gray color, which intervenes between 
the usual redder strata in the Triassic or Jurassic sand-stone of the Atlantic slope, at 
Gwynnedd, Montgomery County, Pa. In the red slaty layers occur impressions of narrow 
leaves, worm tracks and borings, scales of Ganoid Fishes, and rain-drop and ripple-marks. 

The bones, which are very abundant, are indicated by thin black mineral layers which 
do not effervesce in acid, and whose coloring matter, perhaps a phosphate of iron, with 
some carbonaceous matter, becomes blue on exposure to the weather, and is finally alto- 
gether dissolved or weathered away. In the cavities of many of the long bones may be 
observed a deposit of carbonate of lime. All appear to have been more or less flattened, 
and their walls are much attenuated. This, with the hardness of the matrix, has ren- 
dered their preservation difficult, and their identification requires much care; and though 
I have had them under careful observation, in the Museum of the Academy for three years, 
I am hardly satisfied as to their affinities. It would appear as though quite a number of 
individuals had mingled their remains in the accumulation, and perhaps more than 
one species. 

The specimens were discovered by the late President of the Academy, Dr, Isaac Lea, 
who found considerable masses of the rock containing them, showing an accumulation 
which has occupied some time in formation. 

There are sufficient reasons why these bones cannot be referred to a Lacertilian. They 
are, first, the presence of the Pterosaurian confluent ulna and radius, or tibia and fibula; 
second, the existence of subspatuliform, distally free pubic elements; the apparently com- 
plete pneumaticity of the long bones; the curvature and lack of condyles of most of the 
latter. 

The centra of the vertebrae are much depressed in part of the column, thus agreeing 
with Pterosauria and some Lacertilia. Elongate cervical vertebrae are also characteristic 
of the Pterosauria, but exist likewise in the genera Compsognathus and Dolichosaurus. 
The centra of the vertebrae have projected considerably beyond the neural arch, and the 
latter has supported an elevated longitudinal neural spine, both characters of Pterosauria. 
Where the hypapophysis has existed it has been at the anterior extremity, as in Crocodilia 
and Pterodactyles, and not behind, as in Iguania. 

The remains do not pertain to Batrachia, for the following reasons: The creature was 
of an elongate vertebral axis, and possessed none of the peculiar elements of the Anura; 
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it was more like a Urodele form. But the vertebrae, interpreted by the zygapophyses 
were procoelian, not opisthocoelian, the diapophyses were long and flattened from above,» 
and there were elevated neural spines. Thus, while the elongate curved ribs do not differ 
‘much from those of some Labyrinthodontians, the vertebrae and other bones are of 


entirely different type. 
RHABDOPELIX LONGISPINIS, Cope. 
Pterodactylus longispinis, Cope, Proc. Academy Nat. Sci., Phila., 1866, p. 290. - 


Recognizable portions of the cranium are unfortunately wanting, except a toothed piece, which may belong to 
some peripheral bone, or to the mandible. This is mucli crushed; the teeth are slender, straight—conic, with 
expanded bases, from the centres of which the colored substitute for bone is wanting, as though they had been hol- 
low pedestals. The teeth show no trace of the mode of attachment, and they may be continuous, and therefore mere 
processes. Intervening edge very straight. 


Lines. 
Greatest depth of bone, 3. 
Length, embracing four teeth, 2.5 ' 
Length of tooth, 64 ; 


The distance between the teeth is nearly equal to the length of each tooth. 
Of the vertebrae there are innumerable portions, fractured in many directions; some exposed condyloid surfaces; 
numerous vertical views, and thirteen complete or nearly complete profile views, from different parts of the vertebral * 
column. The latter may be divided into those with, and those without, elevated neural arches. To the latter € 
belong, perhaps, some elements more elongate than any other vertebrae, and with centra of larger diameter, on which 4 t 
no apophyses were visible; but from one extremity a centrum-like prolongation with terminal convex condyle, proxi- Se ” 
mally slightly constricted. As these have been destroyed in the process of bringing out other pieces, their place and ' ws 
3 nature are problematical. They have considerable resemblance to the cervical vertebrae of Pterodactylus panne Ss 3 
tris, as figured by Cuvier and Yon Meyer. The other vertebrae, yh depressed neural arch, being probably caud 
will be deseribed later. ; 
Of vertebrae with elevated neural arch, there are nine profiles, of which four have the neural spine a ae 1 
elevated, and five have much elevated apophyses. In all of these the positions of ball and socket, an 
: a _ different zygapophyses, are very distinct. None of them have hypapophyses. The centrum bearing the poste : 
ulation or ball is considerably produced backwards and constricted slightly in front of the ball, though the diz 
as of the latter is small, both it and the anterior socket being evidently transverse. The posterior or despectan 5 
pophysis extends as far over the centrum as its condyloid extremity, in one vertebra farther, while 
expanding ridge marks the anterior or surspectant zygapophysis. These vertebrae are perhaps anteri 
Pa while those with elevated neural spines are median dorsals and lumbars. If this identification be corre ot, 
vertebrae with more compressed centra, hereafter mentioned, are ea ehe. lumbars. | 


Length centrum, supposed anterior dorsal (No. 8), 
«¢ neural crest, 

‘ = «« at base neural arch, P 2 oe 
aes Depth, total, ea 
- “centrum from anter. zygapophysis, - : ‘Ne tt ae 
es tig ~ anterior to neat are j or: es wii 


ee 


Of fed supposed dorsals, one differs from the rest in PR st elevated seal a 


stay 
vee oe 


s 
prs 
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spine, nearly over the posterior zygapophyses, and vertical to the plane of the centrum. The inferior outline of the 
‘centrum of this, as of all the other vertebrae, is concave. 


Lines. 
Length of centrum, 3.75 
«top of neural arch, 2. 
es neural spine, 3.2 
Depth from anterior zygapophysis, 1.75 
Width of neural spine, AG 


Another fractured dorsal exhibits a broader neural spine, but its form cannot .be accurately ascertained; in a 
third its extent is nearly that of a neural arch, and it has considerable longitudinal breadth to its crest. The centrum 
of this vertebra appears to be shorter than in the last, no doubt in harmony with its position as a rib-bearing dorsal. 


Lines. 
Length of centrum (No. 3), 3.5 
‘¢ below posterior zygapophysis, ae 
‘¢ neural arch, 3 
Height of vertebra (top of spine concealed), 6., (2+) 
is posterior zygapophysis, 2.5 
Depth centrum at condyle, lot 
Length centrum (No. 15), 3.2 
Height of vertebra, 46 
‘‘ to posterior zygapophysis, 1.6 


The anterior cotylus in this, as in all the other vertebrae, looks partly downwards. The superior anterior outline 
of the neural spine is concaye, as though the straight margin were cut away to half the depth of the spine. Whether 
this is the natural form, or result of fracture of the matrix, is not readily ascertained; in another the full width is 
carried four-fifths way up to the crest. 

Of what are perhaps caudal vertebrae there are. profiles of six, mostly with reverses; two are very perfect. In all 
the inferior outline of the centrum it is markedly concave. No. 1, the most characteristic, differs from the others in 
possessing a long acuminate process, projecting at an angle of 35° with the axis of the centrum immediately below the 
posterior condyle; or, as the inferior part of the condyle is obscured by it, at the side of it. This may be looked upon 
as a profile of a chevron bone, or as one of a pair of lateral central processes, such as go off anteriorly in Pterosauria, 
Coeciliae, and Amphiumae; or, perhaps less probably, as a posterior hypophysis. That this may be the anterior ex- 
terior extremity, though furnished with the condyle, is rendered more probable by the presence of a short obtuse pro- 
cess immediately upon the column, and which cannot be other than the surspectant zygapophysis. It is, therefore, 
quite possible that this vertebra is opisthocoelian, as Seeley* has pointed out the cervicals of Dimorphodon macronyx 
to be. The neural arch stands only upon the two-thirds of the centrum, next the cotylus bearing extremity, and 
offers the free projection of the despectant zygapophysis appropriate to the opposite extremity of a vertebra, like itself. 
Below this extremity of the centrum is a keel-like zygapophysis of a right angled triangular form, the centrum being 
the hypothenuse. 


‘ 


Lines. 
Length of centrum, 3.5 
us inferior spine, 1.25 
Depth at cotylus without zygapophysis, 2. 


A second and larger vertebra (No. 2) of the same type differs in the lack of zygapophysis above the condyle, and 
of the spine below the same. The centrum is prolonged considerably beyond the line of the neural arch; at its oppo- 


* Annals Magaz. Nat. Hist., 1865. 
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site extremity it bears a projecting obtusely truncate hypapophysis, whose outline is separated by an entrant angle, 
from a similar process directed forwards and somewhat downwards. A strong lateral longitudinal ridge marks the 
place of the surspectant or anterior zygapophysis; but if this interpretation be correct, then there is not on the 
opposite, in that case posterior extremity of the last (No. 1), a despectant zygapophysis. The explanation of 
these apophyses of No. 1 must be left for the present. Below the lateral ridge, one-third the length behind the 
cotylus of No. 2, appears to be a foramen, resembling that described by Prof. Owen in Pterodactyles.* A second 
vertebra (No. 5), and a third (No. 16a), closely resemble No, 2. 


* 


Lines. 
Length of centrum No. 2, 5.8 
. neural arch, 4.5 
Total depth at hypapophysis, 4, 
Depth at middle of vertebra, ; 2. 
“ of centrum near condyle, 1.5 


Dorsal line slightly concave. 

Two vertebrae (No. 16 and 17) exhibit characters intermediate between this type and that first described, as No. 8, 
They have more depressed neural arch than the latter, and less inferior concavity than No. 2. The condyle is pro- 
longed beyond the neural arch, and much depressed. They may be dorsals which immediately follow the cervicals. 

A fourth depressed vertebra resembles in miniature those first described as cervicals. Its proportions are rather 
those of a phalange, as deseribed for both caudals and cervicals of some Pterodactyles, and are obviously procoelian; 


the inferior face concave, and the condyle-bearing centrum prolonged beyond the neural arch and slightly decurved. 


Lines. 
Total length (No. 47), 5. 
Length neural arch, 3.5 
Depth anteriorly, 1.5 
‘* at middle, - 75 


No hypapophysis. 


. 
Views of eleven vertebrae from aboye are more or less complete, while many others are broken or not charac: 


teristic. Where the neural arch has not been destroyed a bifurcation appears at the extremity opposite the condyloid, 
which is probably the two extremities of the surspectant or anterior zygapophyses, which are separated by a deep 
notch. As they offer no trace of centrum above them, they are not probably the lateral inferior processes described 
by Owen, The great length of the diapophyses is especially characteristic of a Pterosaurian. These are either narrow, 
of nearly equal breadth (Nos, 28, 25, 26, 27); shorter and more dilated at the extremity (Nos. 31, 41) or still shorter, 
and with obliquely truncate extremities (20, 41). The last are similar to those figured by Von Meyer as the lumbara of 
Pt. longipelvis, and near them oceur two bones, which can most probably be pubes. From a portion of matrix exhibiting 
the extremity of a slender diapophysis, with two ribs issuing below it, it might be supposed that they were rib- 
bearing, while one of the shorter and more spatuliform clearly bears the end of a rib. 


Lines. 
Total expanse of No. 27, 14.25 
Length centrum, 3.5 
Width diapophysis at end, 1g 
Expanse No. 25, 14.5 
Width diapophysis base, 1.75 
6 extremity, 1.5 
Expanse No. 26, 9.6 
Diameter neural canal, bls 


* Philosophical Transactions, 1859, 


AND AVES OF NORTH AMERICA. is 


In the last the vertebra is broken obliquely away, leaving the condyle at one extremity and the bifid surspectant 
zygapophyses at the other, thus demonstrating their character. In No. 31 one face of the diapophysis is straight, the 


distal dilatation being occasioned by the expansion of the opposite margin, 


Lines. 
Length of diapophysis, 6 
Width distally, 2 


At No. 20 there are four vertebrae in their natural succession, but separated and disarranged. There are no ribs 
near them, 


Lines. 
Length body @ (anterior), 4.5 
‘*  diapophysis } (from body), 3. 
oe ce c ee 5. 


None of the vertebrae exhibit from the vertical view the breadth dependent on longitudinal alae from the zygapo. 
physes so common among the Lacertilia. 

Of sections and views of the extremities of the vertebrae there are many. They show the form of the. neural 
canal to have varied from vertically to transversely oval, and the neural arch to have been tectiform with plane 
sides, when the canal is large, as in cervical and dorsal regions; but to have been flat where the neural canal is 
transverse, as in the lumbar region. Of the former kind we have those with no, low, or elevated neural spines, and 
the centra depressed; of the latter kind the neural spine elevated, and the centrum compressed. This form, which 
Owen points out among the birds in the same region of Apetenodytes, occurs also, according to H. von Meyer, in the 
lumbar region of Pterodactylus longipelvis Myr. Three exhibit a nearly cylindric form. Measurements of one of the 
most compressed, from which no diapophyses proceed (perhaps lost): 


Lines. 
Depth of centrum, 2. 
Width se 1.5 
Depth neural canal, i; 


A transversely fractured vertebra, without centrum and with short neural spine and long diapophysis, is perhaps 
a rib-bearing dorsal. 


Lines. 
Depth centrum, 1% 
Heighth spine above canal, 3. 
Of neural canal, ite 
Length diapophysis from axis vertebra, 5.8 


There are remains of numerous long bones, but generally broken or uncharacteristic. The extremities when pre- 
served are generally oval, without angles or processes. Some are so slender and straight, as to be probably referable 
to wing phalanges. Three others are characteristic; one of these is quite of the form of Pterodactyle humerus, 
having an extensive proximal ala, with the transverse extent greater than the longitudinal; a slender shank and two 
distal articular surfaces. This has belonged to a small individual; length only 7.6 lines. An equally characteristic 
element is the ulno-radius, most probably. This is a moderately slender bone, with two nearly equal concave articu- 
lar surfaces at an extremity, which is slightly dilated. The other extremity has been more dilated, and of an elongate 
oval form, without irregularities, as far as the specimen shows. 


Lines. 
Length, . 14, 
Width simple extremity. 2.5 
‘¢ shank, 1.1 
“*  cotyloid extremity, 2. 
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The cotylus bearing extremity is oblique, the cotyli being sub-lateral for a flexed articulation, as is always found 
to be the case with the wrist of the Pterosauria, as well as the Aves. This bone resembles no little the same element 
in another species, from Solenhofen. 

There is in the private collection of Charles M. Wheatley, A. M5 of Pheenixville, Pa., a specimen of two slender 
cylindric articulated rods, in a fragment of bituminous slate from the tunnel at that place. These have been already 
alluded to by Dr. Leidy* as probably indicating Pterosauria during this period, and though from a different bed from 
that at Gwynnedd, may have belonged to an allied species. They are strongly confirmatory of the characters adduced 
from the former. The phalanges have perhaps been second and third of a small individual, and neither are complete. 
The stouter measures 10.25 lines in length, and 1.5 lines in width at its slightly dilated proximal extremity. 

The greater part of a femur occurs among the Gwynnedd specimens. It has been considerably enlarged at appa- 
rently the proximal extremity, where its section is subtrigonal, owing to a broad rising ridge with a shallow groove 
on one side. The distal extremity is compressed in a direction at right angles to the proximal, and is oval in section. 


No condyles preserved. 


Lines. 
Length of part preserved, 16. 
Diameter at proximal fourth, 2.25 
a narrowest portion, 1.5 


A phalange (No. 43) appears to have belonged to the foot of a larger individual than any whose bones are above 
identified. The proximal extremity is occupied by a cotylus; the distal follows immediately a constriction, and is 
curved slightly upwards, furnishing an extensive longitudinally oval condyloid surface. It is immediately followed by 
a portion of a succeeding bone, which may have been the ungueal phalange. Length, 4.5 lines; depth at caring 
1.1 line. ’ 

Two pairs of elements I have regarded as pubes, though they are narrower than usual in Pterosauria, and nearly 
of the form of those of crocodiles. Their sizes differ, and are appropriate to the proportions of two individuals, to 
which other elements appertained. In both cases the pubes are parallel to each other and near together; their 
proximal extremities slightly dilated and concave; distal extremities much more dilated and convex. These are not 
diapophyses broken off, as they are more constricted medially and dilated distally. The longer pair lie closer to the 
series of vertebrae No. 20, which are sacral or lumbar, and have short, broad, and not dilated diapophyses. 


i Lines. 
Length of one of longer pair, 5.2 
Distal breadth, : 2. 
Length of shorter, 3.5 


Distal breadth, 1.5 


A short element, with terminal divaricating limbs, which are equal to it, and to each other, resembles the fur- 
eula of Pterosauria from Solenhofen, and especially a similar element in the Megadactylus polyzelus. The 
limbs are not strictly symmetrical, which may be owing to the character of the fraeture, or to pressure; it may, how- 
ever, indicate that they are a curved pterygoid with divergent ectopterygoid at one side. Length of shaft 3.3 lines; 
of a limb, 1.75 lines; width of a slightly dilated extremity of the same limb, 1.4 lines. 

Two similar pieces occur several times, which are of difficult interpretation. Each is subparallelogrammie with 
one nearly straight side; the extremity is entirely occupied by the mouth of a deep, narrow emargination, which is, 
therefore, bounded by two points, one of which is the longer. From the other side of the longer point projects a 
rounded quadrate portion, whose outline comes into that of the point; its other outline is opposite the angle of 
the emargination. Margin behind it broken. 


If the preceding interpretations be correct, the genus Rhabdopelix had an elongate neck, with the long tail of 


* Copied in Dana’s Manual of Geology. 


— 
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Archaeopteryx. Rhamphorhynchus, which most resembles it, differs in its simple teeth; and Dimorphodon, in its 
opistho- or amphicoelian vertebrae. : 

Dimorphodon Owen has been up to the present time the oldest type of the Pterosauria, D. macronyx Buck. occur- 
ring in the Lower Lias of England. The present species will therefore be of much interest, as originating in a sup- 
posed Triassic formation, but indicating with the Megadactylus more probably Jurassic age. Perhaps the strata con- 
tinuous between its horizon and that of Belodon* (Be. carolinensis) will point to the correctness of Wheatley’s+ pro- 
position, that ‘‘ The true position may be determined like the San Casciano beds, intermediate between the Liassic 
and Triassic formations, and forming a separate group, containing like those beds ifs own peculiar fossils.”’ 

As the first Pterosaur found in the Mesozoic formations of North America, the species is of interest as indicating 
the future discovery of other forms of the same sub-class, which wide distribution will furnish additional illustra- 


tions or the persistency of evanescence of types. Some of the remains, however, probably belong to the Symphypoda. 
; 


PYTHONOMORPHA. 


Cope Proceed., Boston Soc. Nat. Hist., 1869, p. 253. 


The genus Mosasaurus, since the discovery of the large specimen in the St. Peter’s 
Mount, at Maestricht, has been a subject of discussion by many palaecontologists, and ever 


*Vid, Cope, Proceedings Academy, 1866, + In Silliman’s Journal of Science and Arts, Xxx, 1861. 
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with unsatisfactory results. While Faujas believed it to be a crocodile, Camper and Cuvier 
regarded it as a lacertian, and placed it near the Monitor. In the latter relation it has 
been allowed to remain by Goldfuss and Owen, who have since written upon it, and so it 
continues to be regarded by all palacontologists of the present day, who have expressed an 
opinion on the subject. 

I have, however, been able to demonstrate, by the light of new material recently dis- 
covered, that the Mosasauridae and Clidastidae constitute a peculiar order of Reptiles, 
which possesses a combination of the characters of Serpents, with those of Lacertilia, and 
some others of the Sauropterygia. The reason why, as I conceive, this genus and its allies 
have been so little understood, has been a lack of analysis of the structure of portions of 
the cranium little known, as well as of portions better known, and the lack of certainty 
as to the structure of the limbs. 

The characters of the order are as follows: 

First. The teeth have no fangs. 

Second. The opisthotic bone projects free from the cranium, and is the suspensorium 
of the os quadratum. 

Third. There is no columella. 

Fourth. There is no symphysis mandibuli. 

Fifth. The parietal is decurved posteriorly, and extends to the ? sphenoid, forming the 
cranial wall in front of the prodtic. < 

Sixth. The subarticular and splenial elements of the mandible are connected by artic- 
ular faces, 

Seventh. ‘The vertebrae are very numerous, much exceeding one hundred, and frequently 
present the zygosphen articulation. 

Kighth. ‘The abdominal cavity is long and is surrounded by many short curved ribs, 
which have simple heads and a free antero-posterior movement on vertical articulating — 
surfaces, and which commence close behind the axis vertebra. | 

Ninth. The pterygoids are elongate and bear numerous teeth, and in one type are free 
except at the extremities. 

Tenth. The brain case is not fully ossified anteriorly. 

Eleventh, Scapular and coracoid elements are present. 

Twelfth. The caudal vertebrae are furnished with chevron bones. 

‘Thirteenth. ‘The squamosal bone is present. 

Fourteenth. The angular bone is distinct. 

Fifteenth. ‘The os quadratum is moveably articulated to the opisthotic. 

Sixteenth. ‘The os quadratum embraces and encloses the meatus auditorius externus. 

Seventeenth, ‘The opisthotic is supported by a pedestal projecting from the cranial 
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walls, composed of the prolonged prodtic in front, and the exoccipital behind, which em- 
braces the suspensorium for much of its length. 

Kighteenth. The anterior limbs are fins, with all the elements in a single plane ; the 
radius incapable of rotation ; the humerus broad and flat. 

Nineteenth. There are probably no hind limbs. 

Of the above characters the first eight are those of serpents ; the five characters follow- 
ing the ninth are lacertian, while the seventeenth is-peculiar, and not found in any 
existing order of reptiles. ‘The eighteenth is characteristic of the Sauropterygia. 

The characters of the teeth are much those of serpents, and much more different from 
those of any Saurians. As without true dentinal fangs, they are serpent-like ; for the ossi- 
fication of the pulp, which produces a fang-like support to the crown, is not more than a 
subordinate character, like that of ossification or non-ossification of cartilages in many 
existing orders. ‘The pterygoids, which are in contact medially in Mosasaurus, are largely 
free in Liodon and in Clidastes; in the latter they bear teeth as abundantly as do 
many serpents. Among the Lacertilia the dentition is either truly rhizodont (the Acro- 
donta) or Pleurodont. ‘The teeth of the Varanidae are especially different from those of 
the present order, and present only a modification of the pleurodont character. The outer 
parapet of the jaw is low, and the shanks proportionately short ; they are in addition more 
expanded than in most other pleurodont families. 

The characters preserved by the temporal region are highly peculiar and important in 
determining the affinities of the group. ‘The discovery of its structure furnishes the de- 
sired explanation of sundry enigmatical bones which occur not unfrequently in our Creta-- 
ceous formations. In the following diagnosis the present is compared with the three orders 
to which it makes nearest approach. 

Testudinata. 

Opisthotic distinct, closely united with exoccipital squamosal and prodtic, and sup- 
porting squamosal and quadratum. 

Lacertilia. 

Opisthotic distinct, closely attached to parietal arc, and at extremity to exoccipital 
and prodtic ; supporting squamosal and quadratum. 

Pythonomorpha. 

Opisthotie distinct, not or scarcely in contact with parietal arc ; embraced at one end 
by prodtic and exoccipital, and supporting squamosal and quadratum. 

Ophidia. 

_ Opisthotic distinct, attached only to proétic, and supporting only quadratum. 
There can be no doubt that the suspensorium of Mosasaurus is homologous with the 
element in the tortoises called by Huxley opisthotic. It appears, also, to be homologous 
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to, and analogous with, the suspensorium of the Ophidia ; hence I conclude that the lat- 
ter bone is the opisthotic, and not squamosal, as given by Huxley (Elements Compar. 
Anatomy); and the more, as it co-exists with a true squamosal in these extinct reptiles, 
Internally it forms a very small or no part of the wall of the cranium, but is a solid plug 
between the embracing laminae of the proétic and exoccipital. The two latter bones are 
therefore unusually and peculiarly prolonged outwards, and unite by thin edges on both 
the upper and inferior faces of the suspensorium. The fenestra ovale is at the base of the 
infero-posterior face of the latter, and enters an exceedingly small vestibule. The fenes- 
tra rotunda is immediately below it, and is fannel-shaped, with a small orifice. In the 
small development of the auditory apparatus it is again like the serpents. 
‘lhe mandibular arch is very much like that of serpents. The lack of symphysis gave 
each ramus the independent motion which they possess in the Ophidia. The articulation 
of the splenial and subarticular is a character not seen in any lacertian, but is highlyschar- 
acteristic of the Boaeform Serpents of the genera Loxocemus and Eryx, though it does not 
occur in Boa proper, nor in many other serpents. This has allowed of some motion 
as the bones of the ramus above it are merely united by a squamosal suture, and the den- 
tary terminates abruptly between a sheath of the coronoid, etc. This termination, with 
the articular faces of the inferior elements, are characteristic of fragments not uncommon 
in the Cretaceous beds, and which have never in this country been referred to their 
place. ‘The coronoid bone also is developed only as in the few serpents that possess it, as 
Eryx, Xenopeltis, and Boa; Goldfuss notices its great anterior prolongation and curva- 
ture, and overlapping of the extremity of the dentary. Finally the obtuseness and abbre- 
viation of the angle of the jaw is Ophidian—rarely lacertian. The distinctness of the an- 
gular bone is on the other hand a lacertian feature. 
The postero-lateral margin of the parietal is decurved and is connected to the sphe- 
noid by a lateral plate of bone, which is united suturally to the latter. I have been una-  — - 
ble to find in Clidastes any suture indicating that this piece is an alisphenoid, rather than 
the parietal; it appears to belong to the latter bone. If so, it is a strong Ophidian char- 
acter ; if it be alisphenoid, it is Chelonian and Crocodilian; no Lacertilian presents alike 
structure. \y aa 
In the genus Clidastes the pterygoid bones are distinct except at their anterior extrem- — 
ity, and bear a long series (17 e. g.,) of teeth, resembling thus the serpents. =i 
The vertebral column resembles in many features that of the serpents. I 
and contains more numerous vertebrae than Lacertilian or Saurian types, 
therefore a much more slender form than they. The ribs are cylindric, as in lize 
_ serpents, and are present throughout the long dorsal and lumbar series of vertebra 
ing a much longer series, and embracing a more Ophidian visceral cavity than 3 


a 
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the other Reptilian types. An important section of the order possesses the zygosphen 
articulation. ‘This is universal in the Ophidia, and exists in one family of the Lacertilia, 
the Iguanidae. In the former order it is placed at a considerable elevation above the 
zygapophyses, while in the latter family it is nearly in the plane of the zygapdphyses, thus 
occupying a lower position. ‘The structure in the Pythonomorpha is of the latter charac- 
ter. In species intermediate between this form and the more simple one in the orders, 
the zygosphen is found in a rudimental condition. 

The diapophyses present the vertical costal articular face of Ophidians and Lacer- 
tilians. The immensely long tail, used as a powerful swimming organ, is in truly serpen- 
tine proportion, while its chevron bones are a lacertian rather than ophidian character. 

The prootic extends from the basioécipital to the parietal, and overlaps the latter by 
its superior anterior margin. ‘This does not occur among Lacertilia except in aberrant 
forms, but is common to all serpents. There is a strong superior and anterior ala on the 
sphenoid, which furnishes part of the suture. 

The ribs are cylindrical throughout much of their length, and resemble those of the 
Boas in their articulation by a compressed vertical head to a vertically compressed diapo- 
physis. ‘There is no attached parapophysis as in the serpents. 

With respect to the characters in which this order is identical with the Lacertilia, the 
following observations may be made. 

The brain case appears to be unossified anteriorly, as in Tortoises, Crocodiles, and La- 
certilians; and the parietal, both descends as in Testudinata, and the ali-spenoid ascends, 
as in Crocodilia. 

The extensive union of the o, 0. palatina and maxillaria is a character of Lacertians and 
other Saurian orders, and the existence of separated hypapophyses is a feature seen in a 
few existing Lacertilians. These separate elements are articulated to heavy cylindric 
fixed hypapophyses, which are characteristic of the cervical vertebrae of this whole group 
with the exception of one genus. ‘Though the separation of the extremital pieces is La- 
certilian, they are in the latter sessile, and the great length of the whole hypapophysis 
paralleled by those of the serpents. 

The scapula and coracoid are not very different from those of Lacertians, and are not 
coalescent. ‘The scapula appears to have had an angle or process similar to the procora- 
coid, while the coracoid is entirely without the emarginations common to Lacertilia. No 
trace of claviculus, mesosternum or xiphisternum has been found. On the whole, the sca- 
pular arch is quite as similar to that of the Sauropterygia as that of the Lacertilia. 

The os quadratum is like that of the Lacertilia in its form, and in its support by two 
suspensoria. It is as mobile, but much shorter than, in the serpents, and differs from that 
of both these orders in nearly enclosing the meatus auditorius behind by a large decurved 
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‘process. In this, these animals resemble the Testudinata, but in this only, for it is not 
attached to the proétic in front as in them. In all the species of the order I have seen, it 
is characterized by the presence of an oval pit, with mouth making a strong angle with 
the surface. . It is situated just in front of, sometimes within the margin of, the meatus 
auditorius externus, Its use is uncertain, but there is some probability that it received 
the extremity of an osseous or cartilaginous styloid stapes. A groove on the under side 
of the suspensorium would accommodate such a rod, and in a position nearly similar to 
that which it occupies in many of the Ophidia. Nevertheless its extremity would have 
to be a little recurved in order to enter the pit in question. 

In both families of the order there is a zygomatic or squamosal arch, but it is very 
doubtful whether any malar arch exists. There .is no connection by malar or quadrato- 
jugal posteriorly. i 

The chevron bones of the caudals, as is well known, are highly developed. ‘They re- 
semble those of some Saurians. ‘This is an important character, for these elements do not 
exist in the Ophidia, where hypapophyses takes their place. A structure somewhat re- 
sembling the latter, seems to exist in Hlasmosaurus. 

The parietal fontanelle is similar to that seen in Lacertilia and Sauropterygia. 

The six characters in which it resembles the Lacertilia are shared by at least one 
other order of Reptiles. In its lacertilian characters it approaches nearest the Varanidae, 
which themselves offer some approximations to the Ophidia. ‘The elongation of the 
proétic anterior to the internal ear is a character of all the slender-tongued lizards, and 
the long superior nostrils and lack of malar arches belong only to the Varan’. 

The singular manner in which the opisthotic is supported is only paralleled, so far as 
I am aware, by the Ophidian family of the Tortricidae, where it is similarly projected 
from the grasp of the prodtic and exoccipital, as suspensor of the quadratum. In Cylin- 
drophis the parietal and part of the supraoccipital enter the connection also. ae 

With reference to the limbs, Cuvier says, .“ that very few bones of the extremities of 
Mosasaurus have been found, and their rarity was such that, for a moment, he was led to 
doubt whether the animal possessed limbs.” He states that he was soon undeceived by 
recognizing a bone of the-pelvis which certainly belonged to Mosasaurus. The bone con- 
sidered to be a pubis, resembling that of the Monitor, as figured in the Ossemens Fossiles. 
Cuvier further says, that among some fossils from Seichem he detected a scapula resem- <> 
bling that of the Monitor; and subsequently received drawings from Maestricht of a cla- Beira 
vicle resembling that of a common Lizard, and alsoa coracoid bone. From the speqii j 
and figures Cuvier supposes the shoulder of the Mosasaurus to have exhibited a close re 
semblance” to that of the Lizards. After remarking that he had been unable to proc 
any long bones of the limbs of Mosasaurus, he expresses his views in regard to ¢ 
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figures of bones, represented by Faujas Saint Fond and Camper, reproduced in the Osse- 
mens Fossiles. In regard to the figure of a portion of an ulna, Cuvier says, that if the bone 
belonged to Mosasaurus, it would indicate the extremities to have been moderately ele- 
vated. But he continues, the bones of the feet, so far as they are known, appear on the 
contrary, to have belonged to a sort of a contracted fin, as in the Dolphins or_ Plesiosau- 
rus. Of the different bones of the feet, figured in the Ossemens Fossiles, after Camper, 
Cuvier likens some of them to the principal carpal bones of the Crocodile, another ap- 
peared to belong to some huge Saurian, some are phalanges, and two are attributed by 
him to ‘Turtles, whose remains are not less common in the: deposits containing those of 
the Mosasaurus. In conclusion Cuvier adds that, “it was not without hesitation that he 
expressed the conjectures from mere figures, when the immediate comparison of the bones 
themselves would scarcely suffice, so great is their diversity and so small the precision of 
their forms in reptiles.” 

Goldfuss describes and figures several bone fragments from the deposits of the Creta- 
ceous period of the Upper Missouri, which he views as the portion of a scapula, a coracoid 
bone, and an olecranon process of the Mosasaurus. In relation to the habits of the ani- 
mal, he says, as it lived in the ocean the toes no doubt were webbed, but the remains 
which have been discovered, on the contrary, do not lead to the supposition that it pos- 
sessed fins like Ichthyosaurians. Prof. Owen, after remarking that no part of the organi- 
zation of the Mosasaurus is so little known as that of the locomotive extremities, and sub- 
stantially quoting the views of Cuvier, expressed above, enters into the description of some 
long bones of the extremities, “showing the Lacertian type of structure,” which were ob- 
tained in the Green-Sand formation of New Jersey. Prof. Owen says, “on the highly 
probable supposition that these bones belong to the Mosasaurus, they indicate the ex- 
tremities of that gigantic Lizard to have been organized according to the type of the 
existing Lacertilia and not of the Enaliosauria or Cetacea.” Pictet says the humerus of 
Mosasaurus is thick and short, like that of Ichthyosaurus, but gives no evidence. for this 
assertion. He adds, we may conjecture, from the flattening of the bones of the members, 
that the feet were probably converted into fins like those of the Knaliosaurians. 

Schlegel states in one of the older numbers of Leonhard & Bronns’ Jahrbuch der 
Geologie, etc., that the anterior limbs are paddles, adapted to an aquatic habit. 

Finally, Leidy (Cretaceous Reptiles, 42,) states that ‘remains apparently of Mosasau- 
rus which I have the opportunity of examining, indicate the limbs to have been fins, par- 
taking in their structure of the characters of those of the marine turtle and the Plesio- 
saurus.” : 

There can be no doubt that the above authors have correctly assigned such limbs to 
the two species that came under their observation; and I add the evidence derived from 
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another species of Mosasaurus, and from one of Clidastes, as entirely confirmatory of it. 
On the other hand, I am unable to assign hind limbs to any of the species of the order. 
The anterior limbs combine the characters of Testudinata and Sauropterygia, The ulna 
and radius, and all more distal portions of the limbs, are those of the latter order. ‘The 
large ovoid flat carpals, and flat, medially contracted phalanges, with fixed articulations, 
are of that type. Three of such phalanges have been figured by Leidy, Cret. Rept. VIII, 
figs. 6 and 7, where they are regarded as radii, and at fig. 18, Pl. XVII. Ulna and ra- 
dius are figured Pl. VIII, figs. 9 and 10. 

From the preceding evidence, we may look upon the Mosasauroids and their allies as 
a race of gigantic marine serpent-like Reptiles, with powers of swimming and running 
like the modern Ophidia. Adding a pair of short anterior paddles, they are not badly 
represented by old Pontoppidan’s figure of his sea serpent. 


That their habit was to devour whole is evident, and though the articulation of the 


lower jaw will not admit of as much extension as that of the Ophidia, it exceeds other 
reptiles in this capacity, allowing by its lateral flexure, of the passage of large objects be- 
tween the rami. ‘The carnivorous Dinosaur on the other hand, tore his prey to pieces, as 
do Mammals of the present day. e 

‘Thus in the Mosasauroids we almost realize the fictions of snake-like dragons and sea 
serpents, in which men have been ever prone to indulge. On account of the Ophidian 
part of their affinities, I have called this order the Pythonomorpha. 

The families embraced are two, the Mosasauride and Clidastide, which differ as 
follows : 

Vertebrae with zygosphenal articulation wanting or rudimental; humerus free in life. 

MOSASAURIDA, 

Vertebree with zygosphenal articulation developed; humerus probably included in 
life. CLIDASTID A. 

In time they immediately preceded the Eocene Palaeophides, and ise I will find 
in them distant structural allies, 


7 
’ 


I think it highly probable that the genus Saurospondylus of Seeley, from the lower 


chalk of England, belongs to this order, If so it is the type of a peculiar family, to be 


known by the absence of neural spine and low position of the zygapophyses, which have — 
horizontal articular faces. The 8. dissimilis, Seeley, is a much smaller animal than any 
here enumerated, and is known by a single vertebra.* -f* 


Goldfuss states that Mosasaurus possesses a malar arch, ‘This is absent in Clidast 
and I am inclined to doubt whether Goldfuss has demonstrated his point; if es : 
must be as he states, very slender. ' ia 


* See Ann. Magaz. Nat. Hist., 1865, ‘Soph 
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MOSASAURID A. 

Dentition. In this family the forms of the teeth differ in different parts of the maxil- 
lary bones. Those on the premaxillaries are more cylindric in section, and the compres- 
sion, or development of angles or facets, whichever it be, increases as they succeed each 
other posteriorly. One peculiarity characterizes the teeth of the most of the true Mosa- 
sauri, viz: the anterior aspect bears a cutting edge more or less developed, while in Lio- 
don the posterior is more strongly developed. 

Os Quadratum, The superior extremity of the os quadratum appears to have had 
considerable motion on the opisthotic. Its extent is so much greater than that of the co- 
tyloid or glenoid cavity applied to it, as to suggest a gliding motion, especially as it con- 
stitutes an extensive arc, possessing grooves of attachment for articular cartilage through- 
out its length. This arc is, however, bent or curved in the horizontal plane, which would 
result in a twisting of the os quadratum round its long axis, should the motion I suggest 
have taken place. Such a twist would throw the proximal portion of the ramus of the 
jaw outwards, a motion quite necessary to the horizontal flexure of the ramus at the 
splenial articulation, which no doubt took place in swallowing any large object. The ex- 
tent of this outward deflexion of the articular, coronoid, etc., portions of the jaw, was 
measured by the outward concavity of the proximal end of the quadratum. Thus this is 
least in M. depressus, and greater in M. dekayi and M. maximus (see cuts fig. 48); the 
great projection of the external angle in Liodon validus, gave that species an excessive 
power of dislocation, and the same peculiarity in Clidastes propython, was followed by 
the same effect. 

As the development of processes and ridges on the ossa quadrata differ in the different 
species, they may be named as follows: he proximal articular surface extends over the 
external angle, and over the upper edge of the ala forming the alar process (see cuts), 
Below the meatus and knob, on the postero-external margin, there is a ridge which ter- 
minates in a process in some species, to be called the median posterior ridge. In some a 
ridge rises from the outer angle of the distal articular face, extending outside the ridge 
just mentioned, towards the pit, called the distal external longitudinal. In front of this, 
on the outer face of the quadrate behind or near the origin of the ala, may be a ridge 
called the external ridge. See Tab. XI, figs. 6-7. 

Vertebree. As has been already pointed out by Cuvier, the vertebra in this genus fall 
into cervical, dorsal, sacro-lumbar and caudal series. The cervicals are either round or 
depressed in this genus; in Liodon the articular faces are either round or compressed in 
the species I have examined. ‘They are arbitrarily characterized by the presence of an 
obtuse hypapophysis which has an articular surface for a separate continuation of the 


same, as in Clidastes. None of these pieces have come under my observation in this 
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genus, but one is probably figured by Camper (Tab. 248, fig. 21 of Cuvier Ossem. Fossiles), 
which Cuvier says is perhaps an ungueal phalange. ‘The dorsals have no hypapophysis, 
and the diapophyses decrease in vertical extent towards the posterior part of the series. 
The greatest variation is presented by the different species in the long series preceding 
the caudals, which do not present zygapophyses. ‘The posterior of this series are much 
shorter than the anterior, the former having the form of the dorsals, the latter of the cau- 
dals. In the M. dekayi, M. gracilis and M. giganteus, none of these are depressed ; the 
shorter are subpentagonal in section; in M. depressus and M. missuriensis the longer are 
depressed, while the depression of the shorter diminishes regularly to the distal cau- 
dal series. In M. brumbyi the long vertebrae are flattened to a still greater degree. 
(See Gibbes’ Monger.) 

| The caudals are divided into three series by Cuvier, viz: those with separate chevron ~~ 
bones, those where the latter are united to the centrum, and those without them. Pass- 
ing posteriorly these vertebree become gradually shorter and more vertically ovate in form. 
The more posterior are less narrowed in the M. maximus, M. oarthrus and M. missuriensis 
(vide Leidy’s work), while in M. dekayi and the Liodons they are rather more narrowed 
vertically. 

The characters of the diapophyses are marked in different parts of the column, In 
all the species of the family they descend from an’elevated position on the cervicals and 
anterior dorsals to an inferior one on the lumbars, They nevertheless never spring from 
the neural arch, as in the Archosauria, but always from the base of it. On the median 
dorsals it originates from the middle of the side of the centrum, and on the lumbo-sacrals 
from the plane of the inferior surface. It diminishes in size, and as soon as the articula- 
tions of the chevron bones appear, begins to ascend again. On the anterior caudals it 
rises to near the middle of the centrum and gradually disappears, at different points in the 
different species. 

The chevron bones are free throughout the anterior part of the caudal series in the M. 
giganteus, and confluent with the centrum in the posterior portions. This is probably the 
case with many species of the genus. During immaturity they may be all distinct in Mo- 
sasaurus, and in the genus Liodon (vel Macrosawrus) this condition is permanent through- 
out life, and so characteristic, This is indicated by the very large individual typical of 
L. proriger, and is visible in two other species of the genus. | 

Genera. ‘The four genera below enumerated appear to differ in tangible characters. 
These are found in the relations of the pterygoid bones and teeth, and characters of verte- 
bree. A number of genera have been proposed on minor modifications in the forms of the —_ 
teeth. These are Liodon, Owen, Holcodus, Gibbes, and Polygonodon and Pliogonedon 
of Leidy. The very close similarity in dental characters among the members of this — a 
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group, and indeed in any group where they are characterized by such simplicity of form, 
renders it probable that there will be found a complete gradation between different genera 


in this respect. 


I. Cervical vertebree with separated articulating hypapophyses. 
Pterygoid bones united on the middle line. 


The pterygoid teeth pleurodont. PLATECARPUS. * 
The pterygoid teeth in alveoli. MOSASAURUS. 
Pterygoid bones vertical, separated throughout their length. LIODON. 
II. Cervical vertebrae with simple continuous hypapophyses. BAPTOSAURUS. 


Two genera have been defined from dental characters, as follows: 

Crowns of the teeth curved, with one face smaller than the other, more or less atten- 
uated and acute; numerous narrow ridges on inner face. HOLCODUS. 

Crowns of the teeth straight, compressed, more slender, regularly acuminate ; faces 


equal, facets distinct, numerous. POLYGONODON, 


The genus Diplotomodon, Leidy, known from a single very much compressed dental 
crown with minutely denticulated edges, may belong here. 

To what extent and in what manner the dental characters of those genera established 
on them, coincide with those distinguishing the genera of the table, it is not now easy to 
discover. In species referable to Macrosaurus, teeth of the compressed form and lenticu- 
lar section characteristic of Liodon, are found in one species, while another presents the 
more angular facetted section of Mosasaurus in the anterior portion of the series. Both 
forms seem to occur in Mosasaurus proper, according to Leidy. Of these genera founded 
on dental forms, Polygonodon, Leidy, is the best marked, and will prove distinct from any 
of the above. 

The humerus of a very large reptile in the Mus. Acad., Phil., has been regarded by 
Agassiz as belonging to a Chelonioid, and by Leidy been referred to the common Mosa- 
saurus of New Jersey. There is at present no means of assigning it to any species of this 
order otherwise defined. It is the Atlantochelys mortoni Agass., and may refer to any large 
species of the genus so far as our knowledge goes ; it was not originally described, however, 
- and cannot therefore retain this name. The Mosasaurus dekayi, Bronn, is founded on a 
tooth exactly like that of M. mitchillii of Leidy, and cannot be distinguished on such basis 
alone. The M. impar is only known from jaws and teeth, and hence is the only species 
whose name is liable to have been duplicated here. It may belong to any of the Ameri- 


can species of Liodon here enumerated, except L. validus and L. proriger, whose 
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teeth are well known. As it has probably been earlier named M. mitchillii by Dekay 
that name will remain attached to it. 

The Elliptonodon compressus, Emmons, I do not consider to be a Mosasauroid. The 
Baseodon reversus, Leidy, is founded on pterygoid teeth of some species. They resemble 
those of M. dekayit. 


. *  MOSASAURUS, Conybeare. 


In this genus, the median articulation of the ramus mandibuli permitted of much less 
motion than in Clidastes, and probably allowed of only a moderate expansion of the in- 
terramal space. That it permitted the deglutition of very large bodies is apparent. The 
accompanying cut exhibits the posterior splenial articular face in_two views, of a large M. 
dekayi from Gloucester Co., N. J. 


Fig. 47. 


There are numerous species of this genus, which appear to belong to two groups, the 
one characterized by the rounded, and the other by the depressed form of the lumbar ver- 
tebra. A species of the latter type has been referred to the genus Amphorosteus by 
Gibbes. They however seem to graduate into each other through such species as M, 
missuriensis, in such a way as to preclude the idea of the existence of distinction on that 
ground. ‘The teeth, as has been shown by Leidy, present a considerable range of varia- 
tion, which, he remarks, if too great to be embraced by a single species, indicate a greater 
number of species than has been supposed. . 

Having access to a considerable amount of material, contained in the BAR of the 
Academy Natural Sciences, the State Geological Survey at New Brunswick, of the Mount 
Holly (Burlington Co.) Lyceum, and of myself, I can rely with confidence on the exist- 
ence of seven species of the restricted genus. ‘These are, M. maximus, Cope, M. dekayi, _ 
Bronn, M. fulciatus, Cope, M. missuriensis, Harlan, M. oarthrus, Cope, M. depressus, 
Cope, M. brumbyi, Gibbes. Asa species probably distinct, but not well established, I 
include M, minor, Gibbes. 

Craniwm. The species named, as well defined, have been compared in their quadrate 
bones, atlases, and lumbar vertebrae, where the most marked peculiarities have been dis- - 
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covered. In the following cuts the outlines of the proximal extremities of the ossa quad- 


rata are given, with sections at alittle below the middle of the length of each, 


1. Mosasaurus maximus, Cope. 5. Liodon validus, Cope, position the reverse of the others. 
2. ss dekayi, Bronn. 6. Clidastes propython, Cope. 

3. ce depressus, Cope. One-third natural size. The great alae in 2a and 5a are 
4. Platecarpus tympaniticus, Cope. unknown. 


b, the great ala; c, the meatus auditorius; d, the posterior decurved extremity of the proximal end of the os 
- quadratum. ; 


Dotted lines crossing the outlines indicate fractures and restorations outside of 
them. In figs. 4a and 6a the dotted lines indicate the bridging of the meatus by the 
proximal extremity of the bone. The great ala is lost in our specimens both of M. dekayi 
and M. depressus. ‘The marked peculiarity of M. depressus is shown above; also, the 
great decurvature of-the superior extremity around and behind the meatus in the Platecar- 
pus and the Clidastes. In them it descends below opposite the point of section, and is 
therefore divided by the line from which the outline is taken. In Mosasaurus minor, 
gracilis, and brumbyi, the quadrate bone is unknown. 

Vertebre. The outlines of the lateral elements of the atlas of five species, including 
that of the giganteus, (from Camper) indicate corresponding differences, which are most 
distinct on the internal faces. In M. giganteus, M. depressus, and M. dekayi there is 
a facet for articulation with the centrum, just below the anterior facet. In order to ac- 
commodate this, the inferior ala ceases behind the anterior facet in the last two species, 
or is only developed at the posterior part of the element in the European animal. In the. 
M. maximus, on the contrary, this ala is prolonged to, and even beyond the anterior or 
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condyle-meeting facet, leaving none whatever for union with the centrum. I, therefore, 


suppose that in that species these elements were barely jn contact. 
Fie. 49. 


The giants of the order belong here, for 
the M. missuriensis, M. maximus, and M. 
giganteus are among the most elongate of 
animals. They are only exceeded by some 
of the whales of the present day. Add to 
this theit slender proportions, with no doubt, 
powers of swimming in the ocean, running, 
springing and climbing on land, and we have 
a combination of characters more formidable 
than those of the Cimoliasaurus, EKlasmosau- 
rus and Crocodiles of that age of great Rep 


tiles. 
The following synopsis presents the char- 
1. Mosasaurus maximus, Cope. : 3 s 
acters of the species in brief: 
2. My dekayi, Bronn. 
4, Liodon validus, Cope. I. Vertebral centra witb subround articular 
5. Clidastes propython, Cope. faces 
One-third natural siz fourth (? : : 
ne-third natural size, except fig. 4 one-fourth (?), BOA aN are ridge al Sa ee. posterior ae 


and 5, one-half. a, anterior articular surface for occip. 
ele of the os quadratum. 


condyle; 0, neural arch; ¢, articular face for centrum. 
g ‘The anterior caudals with circular articular faces ; 

Quadrate bone with large alar and large proximal external angular articular surface ; 
‘meatal knob rudimental; a strong median posterior ridge become a process; a short, 
strong distal external longitudinal angle; very large teeth; (? 17—)18. M. MAXIMUS. 

Quadrate bone with small alar articular surface and large meatal knob; external 
proximal angle large; median posterior ridge sudunental, mandibular teeth 17: very 
large. M. PRINCEPS. 

#7 The anterior caudal vertebree with subpentagonal articular faces ; 

Quadrate bone with moderate alar and angular surfaces proximally; knob small, me- 
dian posterior ridge rudimental; distal external longitudinal angle elongate; mandibular 
teeth, fourteen; maxillaries, eleven; pterygoids eight, moderate; large. M. GIGANTEUS. 

Quadrate bone with small alar and large external angular proximal articular surface ; 
meatal knob large, median posterior ridge rudimental; exterior distal longitudinal angle 
a raised acute ridge; no external alar ridges; premaxillary teeth, four; pterygoids sub- 
equal, less than half as large as mandibulars ; large. M. DEKAYI. 

wz An elongate ridge on the outer posterior angle of the os quadratum ; 
Quadrate bone with small alar and small external angular proximal articular face; 
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meatal knob, and median posterior ridge both large; a strong distal external ridge, 
embraging with latter, an elevated rib, to the pit. ?Teeth. Medium. mM. ruLcratus. 
aoa VQuadratum ; caudals pentagonal ; 

Mandibular teeth twelve, spaced, (Owen); smaller. M. GRACILIS. - 

II. Centra of cervical, dorsal, and lumbar vertebra, transversely oval. 

a Large species; the centra of posterior dorsals not keeled from diapophyses to the 
cup. 
® An external alar angle from distal extremity to meatus; 

Meatal pit within meatus; proximal articular face little curved, with long and narrow 

branch on edge of convex ala. M, DEPRESSUS. 
#7 No ribs on the external face of the ala of the quadrate; 

Vertebre but slightly transverse; quadrate with small alar and angular articular 
surface; meatal pit external; knob very large, separated by a deep groove from very 
prominent median posterior ridge; external distal longitudinal ridge rudimental or want- 
ing; large. M. OARTHRUS. 

~Mandibular teeth fourteen; pterygoid ten; squamosal with broad triangular expan- 

sion above opisthotic. Quadrate bone longer than broad. Dorsals transversely ovate, 

sides rounded. M. MISSURIENSIS. 
aa J,arge species, the dorsals flattened, with lateral keel on side ; 

Diapophyses in front of middle of centrum ; M. BRUMBYI. 

aaa Small species with depressed centra. 
Centra transversely ovate; caudals vertical ovate ; M, MINOR, 


MOSASAURUS MAXIMUS, Cope. 
Proceed. Bost. Soc. Nat. Hist., 1869, 262. 


A portion of an individual from the lower green sand bed of Monmouth Co., N. J., has been submitted to 
me by the Director of the Geological Survey of the State, Prof. Geo. H. Cook. 

It consists of a nearly perfect os quadratum, several dorsal and ceryical vertebra, including axis and atlas, 
with numerous elements which have been scattered and have not yet come into my hands. The remains indicate 
an animal of the largest size. 

The quadrate bone compared with those of two other species from the New Jersey Green Sand presents marked 
characters. Four quadrate bones of the MW. dekayt exhibit such constancy in the form, as was to have been antici- 
pated, while in the M. maximus and M. mitchillii, it is an obtuse angle and that over the ala a process, which is very 
large in the former, and small in the latter. The knob just within the meatus of the ear is very prominent in the MZ. 
depressus and M. dekay?, while it is rudimental in M. maximus: in the latter the outer ridge bounding the meatus is 


F * MOSASAURUS GIGANTEUS, Soemmering. 
Lacerta gigantea, Soemmering. Mosasaurus hoffmanii, Mantell. Mcamperi, Meyer. I, belgicus, Hall. 


Upper cretaceous Belgium, Rhine Prussia and England. 


MOSASAURUS GRACILIS, Owen. 
British Fossil Reptiles Tab. 


Upper cretaccous England. 
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prolonged into a process below, which is merely rudimentary in the two species named. The centra of the dorsal 
vertebre are very cylindric, and shortened antero-posteriorly. In an anterior, with diapophyses directed obliquely up- 
wards, the centrum is very convex in cross-section beneath and the articular faces are a little deeper than Wide. In 
more posterior dorsals, with diapophyses at the middle of the centrum, the inferior convexity is also very strong. 
The articular ball is subpentagonal in outline, its lateral margin being remarkably prolonged forwards towards the 
basis of the diapophysis. This form prepares us for subpentagonal lumbars such as characterize several species of 
the genus. 

The hypapophysis of the axis is very stout, occupying its whole inferior surface; its articular face is half as large 
as the ball of the centrum, its posterior margin extending as far as the line of the edge of the ball. The latter a little 
broader than deep. That of the seventh to ninth cervical is more nearly round, The diapophysis of the latter has a 


trianeular section, a plane face being anterior, and angle, posterior. 
s > UY] Ss gle, 


In. Lin. 
Length of (7th, 8th or 9th ?)+cervical, 4 10.5 
Width ball, d 3 
‘¢ neural eanal, 10 
Expanse of diapophyses, 7 5 
Length neurapophysis of atlas, 4 
a of a median dorsal, 4 
Width ball of do., 8 5 
Depth do. do., 3 2 
Length of os quadratum, {@ 6 ; 
‘¢ proximal articular face, < 5 2 
ee distal ee 5 
Width proximal extremity—greatest, 2 0 
a 2 se —least, 1 ‘ 5 
“© great ala at middle (within), +2 8 


This animal, if the measurements of the Kansas specimen are to be relied on, must have reached a length of seventy 
feet. 

Portions of an individual of similar proportions are preserved in the Cabinet of the Burlington Co. Lyceum, 
which were found in Gloucester Co., on the farm of David B. Coles. They consist of two cervicals, five dorsals and 
three-candals. Those of the first two series resemble those of the Monmouth Co. individual exactly, while the cau- 
dals furnish important additional characters. The latter are furnished with codssified chevron bones, and their di- 
apophyses are situated a little above them, and have an oval section. The articular faces are more nearly round 
than in some other species, ¢. g. M. dekayi, and are as deep as wide, with but a slight truncation on the upper ex- 
ternal outlines. 


Lines. 
Length centrum, 33.) 
Depth ball, 36.7 
Width do., 39 


A more posterior caudal of an individual of the same size, in the Museum of the Acad. Nat. Sciences, is smaller, 
and exhibits diapophyses at a slightly higher position, and more cylindric. Its proportions are quite similar to those 
of the caudal measured above. From this cause I am disposed to think that this species may have had sub-round, or 
very slightly compressed caudals, far posteriorly in the series, as in M. missuriensis. See the measurements of the 
corresponding vertebra of M. dekayi. 

OE age i Rn this species were submitted to me by Dr. G. J. Fisher, of Sing 


The bones were obtained through the efforts of P. R. Brinckerhoff, of Westchester County, N. Y., in the latter 
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part of the month of April, 1860. They were found on the farm of Geo. W. Crawford, at a place called Nut Swamp, 
three miles South of Middletown, Monmouth County, N. J. They were first discovered on opening a ditch through 
a meadow in Nut Swamp; G. W. Crawford being an intelligent farmer, took immediate measures to prevent their 
disturbance or injury, by having them protected until he could inform P. R. Brinckerhoff. 

Accordingly, on the last week of April, P. R. Brinckerhoff succeeded in obtaining from this locality the. portions 
of bones described. 

They were all found at a depth of about four feet below the surface, and within an area of a few square feet. 
The bones were imbedded in wet marl, which contained an abundance of most of the fossils peculiar to the formation, 
as Gryphea, Exogyra, Terebratula, Belemnites, &e. Near this spot, about fifteen years ago, considerable portions 
of the bones, but more particularly the vertebra of the Mosasaurus, were found by J. M. Smith and Lyell Conover. 

The portions found were so detached and diffused, as to afford no hope of obtaining much more of the skeleton 
without very extensive and expensive excavations, and it was with extreme difficulty that P. R. Brinckerhoff, by the 
aid of one or two men, and by one-and-a-half days’ labor, succeeded in procuring the present specimens. 
a constant influx of water into the trenches, and the bones were very fragile. 


There was 


The bones obtained, consist of large portions of the inferior maxillaries, with twenty, more or less, perfect speci- 
mens of full grown teeth, and several successional teeth,—with a posterior dorsal vertebra. 

Drawings were made directly from the specimens. 

The largest fragment found is a portion of the left inferior maxilla. It measures twenty and three-fourths inches 
in length; at the broadest extremity it is about seven inches deep, at the small extremity it is five inches; the upper 
or alveolar portion of the jaw is generally about three and one-quarter inches thick; the lower margin is quite uni- 
formly two inches thick. This mass was considerably fractured in removing it from its bed, as is seen in the plate. 

It contains the roots of three teeth, two of which have most of their enamelled crowns attached. The space be- 
tween the first and second tooth is three inches. The space between the second and third teeth is two and three- 
fourths inches. 

The roots of all the teeth are somewhat compressed laterally; the longest diameter of the root of the first tooth 
is two inches; of the second, two and one-fourth; of the third, two inches, 

The lateral plates of the dentary bone, come in contact a few inches behind the first tooth. 

In another fragment of the jaw, containing five or six teeth, we find the roots placed in actual contact throughout; 
and knowing the law of their arrangement, we can readily estimate the length of the jaw. 

The combined length of all of the fragments collected of the lower jaw, measures four feet, and includes fourteen 
teeth, which is the full number said to belong to each side im M. giganteus. The series completed would no doubt 
contain eighteen teeth. As the coronoid and angular processes and the distal extremity are not included in the above 
measurements, it would be safe to calculate the lower jaw of this specimen to have been six feet and a half long. The 
cranium measured nearly the same, and would indicate a larger animal than any Mosasaurus yet discovered. 

The greater portion of the coronoid element of the left inferior maxilla, is nine inches in length; in the broadest 
part it measures four and three-fourths inches in width. The border is concave and regularly rounded. This border 
is quite uniformly two inches thick, while the remaining portion of the fragment is thinner. Another portion of the 
left lower jaw contains the roots of three teeth placed in contiguity. The crowns or apices of the teeth have been 
broken away. This fragment is seven inches long, four and one-quarter inches deep, and three and one-quarter thick. 

Three large foramina are seen on the external surface, which communicate with the dental canal. 

This portion of the jaw is well preserved, and like all the fragments found, is entirely black, and extremely heavy; 
the high specific gravity as well as the color, is due to their impregnation with iron; the pulp cavities of the teeth, as 
well as the concentric lamin of the apices, are incrusted with deposit of exceedingly minute crystals of iron pyrites. 
In other portions of the bones a deposit of vivianite is occasionally seen. 

In the teeth belonging to this species of Mosasaurus, the root is large, the lower extremity inclining backwards; 
it contains a minute cavity, being nearly solid, and apparently composed of simple osseous tissue. The apex or crown 
of the tooth arises from a somewhat conical base, which corresponds with the margin of the alveolar cavity; it tapers 
rapidly to a point; the teeth are recurved and divided into two faces, one looking forwards and outwards, the other 
presenting backward and inward; the dividing line between the anterior and posterior faces is very distinct, consist~ 
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ing of a sharp unserrated or simple cutting edge. These acute edges or carine separate faces, of which the posterior 


is more convex. The crowns of these teeth were measured by Dr. Fisher, as follows: 


Inches. » Inches. 
First, anterior face, 14-8 posterior, 1 7-8 
Second, ‘‘ is 13-8 re 2 
binds J 1 2-8 ne 2 2-8 


The pulp cavity extends about as far into the root as the crown, excepting its entrant foramen in the former. 

The mode of succession of the teeth is well seen in this specimen, and illustrates the process as indicated by Leidy 
(Cretac. Rept., p. 51). The fang-like basis of the functional tooth undergoes extensive excavation by absorption’ to 
furnish space for its successor, the remaining portion in some places. being reduced almost to a shell, yet remaining — 
firmly adherent to the alveolar walls, without the slightest evidence of displacement. This and other specimens ex- 
amined, prove that the old tooth is not removed till the process of absorption has extended to the alveolar margin, = 


when the crown is easily detached. . 
The splenial bones present the usual remarkable character. At the posterior extremity of each, the articulating 


cavity is narrow ovoid in form, subacuminate below, and not so broadly rounded as in the M. dekayi (fig. 47). ra 
; . : Inches. 
Long diameter, 3.25 
Transverse, 1.75 : ; 
Total depth of splenial at extremity, 4.5 ; —*" 
Of rounded face below dentary plate, 2.25 a 
The surface appears to be adapted for motion in two directions. " a Pa a x 
ng The vertebra which accompanied the jaw measures as follows: 2 : - 2 
Length centrum, 4.7 f 
Width anterior articular face, 4.55 
Depth “ ‘ “6  A.65 


It is a dorsal with diapophyses below the middle; between it and the neural arch, near the articular extremi 
the surface is marked with sub-longitudinal ruge. r 

This Mosasaur could not have been less than eighty feet in length. * 

As compared with M. giganteus, this species presents considerable affinity. The Mestricht animal was 
what smaller than either of those here described, the length of the quadrate bone being 6 in. 4 lin., or more a 
specimens of M. dekayi. Its elevated sub-pentagonal lufnbars and caudals are also more as in M. dekayi. 
coalescence of the anterior chevron bones in M. giganteus, may be owing to immaturity. As compared 
M. race: the os quadratum Soha several Peco cas a Sg nan that ‘oe M. eats Thus the 


face nearly in contact with it. The distal longitudinal rib i is aGieey twice as long in M. sigantens 4 as 
mus, and more as in M. dekayi. Other peculiarities are easily found, which may be of little im ec} 
nal part of the distal articular face’is pinched up; net at all in M. maximus; the lower : gee of a al " 
ineurved and the groove on its margin much deeper. as 

The M. deat may attain the dimensions of this species, though none such have. come wii 


From the lower marl bed of the upper. cretaceous, from: Monm 
and Lumberton, Gloucester Co., N, Texsey. ot re 
es Tne rie eee 3 q 
ai ne tall ei aehiie np MOSASAURUS BERGE ‘Mars he 

os sitlim, Amer. Journ. Sei ane: om p88.) Sy a 
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tremity an open sigmoid, characters which might be included in the range of variation of the M. dekayi. The form 
of the caudal vertebre is that of M. maximus, and differs from that of M. dekayi. The characters by which the os 
quadratum differs from that of M. maximus, are, as Prof. Marsh informs me by letter, the great development of the 
meatal knob, and the slight prominence of the median posterior ridge, which is a strong process in M. maximus. 
These characters are marked, but their value may not be as yet fully established. The great ala is plane, and with a 
deep marginal groove. 

The number of mandibular teeth (17) distinguish it from M. giganteus. Their crowns are divided into the two 
usual planes, and are scarcely facetted. They are more than usually curved outwards in the specimen described. 


The cups of the vertebra are nearly round or slightly depressed. Measurements sent by Prof. Marsh are as follows: 


In. Lin. 
Median dorsal, length, 4 
Diameter cup, transverse, 3 
es ‘¢ vertical, 3 4 
Median caudal, length, 2 3 
Diameter cup, transverse, 3 2.5 
y ‘¢ vertical, 2 10.7 


Chevron bones codssified. 


Lower marl bed of the upper cretaceous at Hornerstown, Monmouth Co., N. J. Established on a nearly perfect 
cranium, five feet in length, and numerous vertebrze. Discovered by Jno. G. Miers. 


MOSASAURUS DEKAYI, Bronn. 


Lethea Geognostica 1838; e Dekay Mosasaurus in Annals New York Lyc. HI, 135 
Tab. Mosasaurus major, Dekay, Paleontology New York Geolog. Survey, 1841. ?Mo- 
sasaurus carolinensis, Gibbes, Smithson. Contrib. to Knowl. I, tab. I. couperi, Gibbes, 
lic. Mosasaurus mitchillii, Leidy, Proceed. Acad. Nat. Sci, Phila., 1856; Smithson. 
Contrib. p. 118, tab. nec Geosaurus mitchillii, Dekay Liodon mitchilliihujus operis. 
? Baseodon reversus, Leidy, Cretac. Reptiles, p. 118, Tab, X, 14-15. 


This species is most abundantly found in the upper cretaceous green sand of New Jersey. Portions of many in- 
dividuals have passed under my observation; among them two presented quadrate bones, and several the separated 
elements of the atlas. The same pieces, of several other species, are fortunately at my disposal, and the preceding 
cuts present the specific characters to be observed in them, very clearly. 

Of a specimen of this species from Holmdel, Monmouth Co., N. J., described by Leidy, there is sufficient material 
to determine the relative proportions of many parts of the cranium. The muzzle is figured in his Tab. XIX, fig. 6, 
and shows the distinct elevation of the premaxillary bone. This portion is lost in the M. giganteus. Both the quad- 

_ rate bones and the teeth are rather smaller than in the M. giganteus of Mestricht, but numerous isolated teeth 
occur, which are identical in form with those of the present specimen, which indicate a size fully equal. The neura- 
pophysial pieces of the atlases of the two, when compared, (see Ossemens Fossiles) present marked differences. 

A few lumbar vertebra have been figured by Leidy. In my private collection are shorter or longer series from 
the columns of four additional individuals. Three are from the long lumbo-sacral region; one consists of eleven ver- 
tebre; their length together is 20 in. 10 lines. A series of five median caudals measures 7 in. 10 lin. 

In the Museum of the Academy Natural Sciences, are portions of the vertebral columns of six individuals, but none 
of them include dorsals, and they differ very much in size. They are all pentagonal rounded at the extremities, more 
elevated and angular than in M. maximus. The caudals belong to the larger series and have well developed diapo- 
physes and anchylosed chevron bones. The caudals in my private collection are smaller, also pentagonal and with 
chevron bone articulated to slightly elevated bases. The caudal vertebra on which Morton founded his M. oceciden- 
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talis, is much smaller and with codssified chevron bones; it is without diapophyses and is hence more posterior than 
any of those of the present species here noted. It belongs to another species, but to which of those here described, if 
to any, is difficult to determine. Dimensions of anterior caudals of a large ?M. dekayi from the same position as 


those of M. maximus, measured above: 


Lines. 
Length of centrum, (anterior) 32 
Width articular face, 84.5 
Depth ee ee 39 
Length centrum No. 2, (a little behind) 33 
Width articular ball, 38 
Depth se ae ‘ , 37 


A portion of the left pterygoid bone of the Holmdel specimen above mentioned, exhibits parts and wholes of five 
alveole, and two teeth in place. In the latter the inner face is narrower than the outer, and they are separated in 
the posterior tooth by a strong angulation. The small proportions of crown to root, as well as other details, are so 
similar to those of the' teeth described by Leidy as characteristic of his Baseodon reversus, that I have no hesitation 
in referring the latter as pterygoid teeth of a large individual of this or another species. The teeth are of equal size, 
thus differing from those of Liodon mitchillii, and are much smaller in relation to the maxillary teeth than in the 


, same. 
Lines. 
Length of whole tooth, pterygoid, | aly, 
Diameter fang, “£ ; 8.5 ’ — 
&s crown, ce 4.5 
: 23 ce maxillary, ‘i 10.5 
Ke fang, gc oF 16. ; 


The pterygoids are in a groove without alveolar septa. 


In addition to the characters already pointed out, this species differs from the M. missuriensis as follows, judging — 
° from the figures and descriptions of Goldfuss. 

In M. dekayi the prodtic wraps over the opisthotic to its superior face; in M. missuriensis the exoccipital wraps 
over to the superior face of the same bone. : 

In missuriensis the squamosal forms a horizontal three- cornered expansion and only tonthee the opisthotic behind. 

In M. dekayi the squamosal is largely inferior and has no superior expansion. j oe 

“In M. dekayi the under face of suspensorium is underwrapped by proétic, by the exoccipital in missuriensis. — ee 
Glenoid cavity two-thirds on squamosal in M. dekayi; not at all on squamosal in M. missuriensis. Big : Re 

Lower (? upper) marl bed of upper cretaceous of New Jersey. : rn ‘a 


. MOSASAURUS FULCIATUS, Cope. 
Spec. nov. 


This species is represented by « an os quadratum, three posterior dorsal vertebra, 
imperfect humerus, obtained by Prof. Geo. H. Cook, from the Green Sand of Monm Be 
Ce,, Nira ole 


The vertebre are those in which the diapophyses spring from the middle of the centrum, one aie 2 quit 
tened, and the other triangular in section. The centrum is convex below them; the articular faces nearly ro an 
‘The prominent peculiarity is seen in the os quadratum. The ala is broken off. The external “ang le is 

ably smaller than in M. dekayi, though not more so than usual variation would allow. The kn 
nent, and is separated by a deep groove from an,elevated ridge, which extends sh ‘the pi ito 
BB os prominence representing the process in M. maximus ; s (see plate xi, “f. ”). pear t 
Bey arises from the rugose muscular insertion and extends to the extremity of i ea 
ie - tioned ridge, constituting the external distal ridge; the space between thes 


mle is that of a pecoetent Ringe ra buttress; a wide ome ppemie it f 


~ — 
a - 


7 
_ 7 
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This ridge is the external distal longitudinal of the other species, very much developed. In M. oarthrus it is separated 
by considerable interval from the median posterior; in M. dekayi it just attains it; here, it extends along the side of 
and in front of it, to the rugose area in front of the pit. Its prominence produces a produced external posterior angle 
on the distal articular extremity. The median posterior is much prolonged downwards, and is very rugose; a ridge is 
also continued from the knob to near the distal articular extremity, and its line is the point of convergence for two 
series of strong rugee. The anterior inner ridge is strongly pronounced. 

The general size of this species is not more than half that of M. dekayi. 

The supposed humerus has a flattened shaft, becoming more cylindric proximaliy. It looks as though it had 
been used by Indians as a pestle. 


In. Lin. 
Length posterior dorsal, 3 3.3 
Depth cup * i 3 2 3. 
VW Ayetel dy Ge a 2 4.8 
Length of os quadratum, » 4 8 
Width of dorsal rib, * 8.5 
From knob to external angular quadrate, 2 11.6 
Diameter proximal extremity, (average) 11 
ES transverse, of body at knob, 19.2 
A; ne distal extremity, 11. 


MOSASAURUS MISSURIENSIS, Harlan. 

Iechthyosaurus do., Harlan, Trans. Amer. Philos. Soc., TV, 405, Tab. XX, 1834. Batrachiosaurus, Harlan. Ba- 
trachiotherium, Harlan. ? Mosasaurus neovidii, Meyer. ?M. mavimiliant, Goldfuss. M. missuriensis, Leidy, Cretac. 
Rept. VII, p. 15, 16, 17, 18. 

The centra of the vertebrae of this species are moderately depressed. The centra of the caudals, posterior to the 
disappearance of the diapophyses, are as wide as deep, and of nearly similar length, and with anchylosed chevron 
bones. A fine cranium is figured by Goldfuss, and he shows the crowns of the teeth to be subeylindric, incurved and 
facetted. 

An unusually perfect specimen of this species, or one allied to it, was recently exhumed by W. E. Webb, near 
the town of Topeka in Kansas. My friend, Prof. J. Parker, of Lincoln College, of that place, informs me that it is 
seventy-five feet in length, and the gentleman who discovered it, that it measures eighty feet. Its mandibular rami 
are stated by the same person to measure five feet. Measurements of the vertebra indicate them to be of a size quite 


similar to those of large individuals which have been discovered in the green sand of New Jersey. They measure as 


follows, as stated on photographs by my friend, W. E. Webb. ‘ 
- Inehes. 
Diameter cervicals centra only, 2.5 
ZS dorsals, with diapophyses, ii 
‘ lumbars, 2 


These proportions illustrate again the Ophidian or eel-like form of this genus, and the relatively large size of the 
head. 

The teeth resemble in size those of large specimens of M. dekayi. 

The following corrections should be made in the nomenclature adopted by Goldfuss in the explanations of his 
plate, Nova Acta. Nat. Cur., 1855, Tab. VI to XI. 


Tab Vile 

Ab is Squamosal, called temporal. 

T. m. is Opisthotie, **  temporo-mastotd. * 

T. p. is Proétic and Epiotic. : 

1 ee is a thin lamina of parietal prolonged backwards over supraoccipital. 
Tab. XI. 


2 9? ?  gaid to be pubis. : 
3 is Quadratum, ‘ ‘* Olecranon. 
From the upper cretaceous of middle North America. 
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MOSASAURUS OARTHRUS, Cope. 
Spec. nov. 


‘This species is indicated by fragments of the jaws and teeth, with an imperfect quad- 
rate bone and vertebre of one individual, and vertebrae and jaws of a second and larger, 


from the green sand of New Jersey. 


The animal as indicated by the ahove specimens, was of about the size of M. giganteus, perhaps fifty-five feet in 
length. Its transversely oval centra ally it to the M. depressus and M. missuriensis. The quadrate bone distinguishes 
it from the former of these, as it more nearly resembles that of the M. dekayi. 

The depression of the articular surfaces is not quite so great as in the M. depressus. The diapophyses of the cer- 
vicals have much antero-posterior extent, and very little vertical. The hypapophyses are well developed. The sur- 


face of the centrum is very coarsely striate or rugose in front of the diapophyses; the posterior portion near the ball 


is longitudinally striate. = 
Lines. 
Length centrum, median cervical, 4.3 
Diameter cup, transverse, 35.6 
a *¢ vertical, 28.6 


The superior rim of the cup is excavated openly, by the neural canal. The lateral element of the atlas has the 
same form and size as in the M. dekayi. The left os quadratum presents several peculiarities, intermediate perhaps 
between those of M. dekayi and M. depressus. The median posterior ridge and knob are so prominent as to include 
between them a deep groove which commences at the pit and expands kelow, ceasing with the extremity of the ridge. 
The latter terminates rather abruptly, somewhat as in M. maximus, but is not truncate, terminating in an oblique 
keel. From the knob downwards the bone is longer than in M. dekayi, and the outer distal longitudinal ridge so 
marked in that species, is either very short or wanting. The inferior extremity of the angle being broken away, its 
absence cannot be asserted, but it does not appear at a point considerably below its origin in M. dekayi. In the lat- 
ter species also, the median posterior ridge is very small, and though the extremity is broken off, there is no ridge as 
a basis for the prominence seen in the present animal. The external angle of the proximal extremity is not as promi- 
nent in this species as in M. dekayi. 


Ln Lin. 

Length of quadratum, 6 3 
*¢ to knob, (apex) 43.6 
“* ** extremity median post. ridge, 55.5 


The development of the median posterior ridge carried a little further, viz: to beyond the pit, to the outer side, 
throwing it in towards the meatus, constitutes the peculiarity of this element in Mos. depressus. 

The crown of the teeth of this specimen were broken away when I obtained them; the false root of one of them 
measures eighteen lines in diameter. The second and largest specimen, which was found some three years after- 
wards, was not more fortunate, as the workmen broke off the crowns of its teeth also. 

This species was found at the base of the upper green-sand bed of the upper creta- 
ceous of New Jersey, near Barnesboro, Gloucester Co. It was discovered by my friend, 
I. C. Voorhees, to whom [ am indebted for the type specimens. 


MOSASAURUS DEPRESSUS, Cope. 
Geological Survey of New Jersey, App. C. 


The remains characteristic of this species consist of cervical, dorsal, and lumbo-sacral vertebrae, and some pieces 


of the cranium, including os quadratum, from Burlington Co., N. J., in the museum of the Academy, from Lewis T. 
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Germain: a series of dorsals of a larger animal from the same locality: a series of five consecutive lumbo-sacrals from 
Birmingham, N. J., in the museum of the Mount Holly Lyceum, and others of the same in my cabinet, from 
Barnesboro. 

The depressed centra and flattened transverse oval of the articular faces of the vertebre, in the cervical, dorsal, 
and lumbo-sacral series, distinguishes it at once from the M. maximus, M. dekayi, and the European species. No 
caudal vertebrae are preserved, so that their form is not known, but it is probably discoid or rounded, as in M. missu- 
riensis. The character is imperfectly seen by comparing the figures on Plate VII of Leidy’s Cretaceous Reptiles. 
Figs. 9 to 14 represent M. dekayi, while 2, 3 and 8 belong to the M. depressus. The vertebrae more nearly 
resemble those of Platecarpus tympaniticus. The latter differs distinctly as follows: the ball is smaller in proportion 
to the length of the vertebra, and is less transverse; in one cervical, and one dorsal it has a more oblique uplook; the 
base of the cervical hypapophyses is carried to the edge of the cup as a narrow keel: in M. depressus as an elevated 
rounded rib, as wide as the process itself. 

The remains preserved indicate an animal of less size than the M. dekayi; perhaps they point to a bulk more like 
that of the Liodon validus. 


Inches. 
Length of centrum anterior dorsal, 3.5 
Width cup, 2.3 
Depth * 2. 
Extent diapophyses, 6.9 
Length of five lumbo-sacrals of a smaller individual, 13.5 


The lumbo-sacrals resemble in some degree those of M. brumbyi, but differ in important features. In the latter 
the basis of the diapophysis is carried as a prominent obtuse ridge, to the edge of the ball and rim of the cup, giving 
the centrum a sublenticular section. In M. depressus these vertebra have an oval section, as the diapophysis is not 
continued into the basal ridge, but the cup and ball are well separated from it. Some of the vertebrae figured by 
Gibbes as typical of M. brumbyi, present an obliquity of the articular faces not characteristic of M. depressus; the 
feature is slightly marked in specimens from Alabama, in the writer’s collection. 


Measurements of a lumbo-sacral from Barnesboro: 


In. Lin. 
Length centrum, 1 9.5 
Transverse diameter cup, 2 
Vertical diameter cup, 1 7.5 


No teeth can be certainly ascribed to this species. The quadrate bone is of peculiar form, and distinguishes the 
species from all others as readily as the vertebrae. The superior or proximal extremity of this boue is characterized 
by its relative narrowness, and its long continuation on the upper margin of the great ala. The external angle is 
weaker than in any other species. The ala is strongly convex, not flattened as in the M. maximus; it is less abrubtly 
given off from the main shaft. The greatest peculiarity of the bone is a massive external longitudinal rib, just in 
front of the meatus, which throws the pit as it were into the mouth of the meatus, the position of the latter thus dif- 
fering much from its usual superficial one. The rib sinks to the surrounding level just above the meatus, and is not 
continued to the external proximal angle as in the Liodon validus, the only known species where such a development 
of the rib exists. 


Lines. 
Thickness at meatus, 16.5 
Meatus to anterior end proximal articulation, 25.6 
Greatest width proximal articulation, 12. 


Two opisthotic bones are described under the head of Liodon validus, which it is just possible shoud be ascribed 
to the present species. It must be added, that when the caudal vertebrae are discovered they must be compared with 
that on which Morton founded his M. occidentalis. (See under M. dekayi.) 

I have not seen this species from any other region than New Jersey, where it is abundant. 
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MOSASAURUS BRUMBYI, Gibbes. 


Amphorosteus brumbyt, Gibbes. Smithsonian Contrib. to Knowledge, IT. 9 Tab.; III, 10-16, p. 10. 


Vertebre of this species indicate a reptile of larger size than the M. depressus, and approaching the M. dekayi. 
The position of the diapophyses is rather more anterior than in others, and the centrum of the lumbars rather more 
elongate than in any other species of the genus. The articular extremities are slightly oblique to the vertical diam- 
eter. The animal appears to be not uncommon in the white cretaceous limestone of Alabama. It was first made 
known by Dr. Gibbes, in his Memoir on Mosasaurus and its allies, in the Smithsonian Contribution, Vol. II. 


Inches. 
Depth cup, 2.05 
Width ‘* 2.3 
Length centrum, 3.25 
Edge ball to base ciapophysis, 1.3 


Rotten Limestone, upper cretaceous Alabama. 


Species of Mosasaurus known only from teeth and cranial bones. 


MOSASAURUS CRASSIDENS, Marsh. 


Silliman’s Amer. Journ. Sci. Arts, 1870 (Feb., March). 

This species was established on a portion of the maxillary bone with teeth. The latter are peculiar. The crown 
of one, perhaps representative of all, is short, stout, of nearly circular section at the base and compressed towards the 
apex. The latter is obtuse, and furnished on each side with a ridge, which together separate nearly equal faces, and 
do not descend to the base. The apex is slightly rugose; there are no lateral strie or facets. According to Marsh, 
the maxillary bone is short and deep, and presents a considerable vertical external face. The remains indicate one 
of the largest species of the genus. 

From the Cretaceous of North Carolina; discovered by Prof. Emmons, formerly State Geologist, Mus. Williams’ 
College, Mass. 


MOSASAURUS MINOR, Gibbes. 
Loc. Cit: 7 Tab. I, 3-5. 


roy? Stay S : . 
This small species appears to have been about as large as the Clidastes iguanavus, Cope. 
The Cretaceous of Alabama. 


, 


MOSASAURUS COPEANUS, Marsh. 
Mosasaurus copeanus, Marsh, Proceedings Amer. Asso. Ady. Sci., 1869. Sillim. Amer. Journ. Sci. Arts. 1869, 393 


The remains which at present represent this species are portions of a skull with some of the maxillary teeth, and 
part of the corresponding lower jaws, including the anterior extremity of the left ramus, and the articular sate of 
the left splenial bone. They indicate one of the smallest Mosasauroids yet discovered, and one very distinct from any 
hitherto known, The teeth are slender, compressed, considerably curved, and deeply faceited. They are very 
pointed, and a sharp ridge, without denticulations, divides the outer from the inner surfaces. The enamel of the 
crown is remarkably smooth, and quite unlike the usual corrugated dental surfaces of the larger Mosasauroids. The 
dimensions of a very perfect tooth from near the middle of the left lower jaw are as follows: 


: Inches. Lines. 
Length of crown and osseous support, 1 11 
Length of crown alone, 10.5 
Antero-posterior diameter of crown at base, 5.25 


Transverse diameter of crown at base, ~ 4 
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The fang-like supports of all the teeth are more firmly codssified with the jaws, than is usuallysthe case in this 
family, and most of them contain excavations for the successional teeth. On the outer superior edge of the lower 
jaws there is a row of pits round or oval in outline, and alternating with the teeth. In most instances one is situated 
outside and a little in front of each tooth, and those in the anterior portions of the jaws are deeper than those farther 
back. They evidently have been excavated for the maxillary teeth, and are adapted for their reception, like the sim- 
ilar cavities in the jaws of crocodiles. Slight depressions, corresponding to these in position, may be seen in the jaws 
of some of the larger species of Mosasaurus, and the unusual depth of the pits in the present specimen is probably due 
to the more pointed character of the teeth. 

Among the pieces of the skull preserved, is part of a symmetrical bone, about seven inches in length, which 
formed the superior, medial portion of the face in front of the orbits. Although no sutures are visible, it is evidently 
composed of the nasal bones, and portions of the attached premaxillary and frontal bones. Its upper surface is very 
peculiar in form, and is doubtless quite characteristic of the species. It is slightly concave in front where broken off, 
flat at its narrowest part between the nasal openings, convex as it becomes broader a little farther back, next flat with 
regular beveled edges at its greatest width between the apertures, and finally very convex as it again expands before 
coalescing with the medial frontal. This fragment indicates that the nasal bone was very slender, and like the pre- 
maxillary undivided, that the superior nasal openings on either side were long and narrow, and that the central line 
of the face immediately behind them was marked by a low rounded ridge. 


From the Lower bed of Cretaceous Green Sand at Marlborough, Monmouth Co., N. J. 
The size and horizon of this species are quite similar to those of the Clidastes iguanavus. 


MOSASAURUS MIERSII, Marsh. 


Sill. Amer. Jour. Sci. Arts, 1869, 395. 
The following description is derived from Marsh, l. c. 


This species is indicated by the crown of a single tooth which was found in the lowest marl bed, near Horners- 
town, New Jersey. It evidently belonged to a Mosasauroid reptile of moderate size, but appears to differ from the 
teeth of any yet described, in being more pointed, and in having the sides very deeply facetted or grooved. It resem- 
bles strongly the teeth of Mosasaurus copeanus, but is more compressed, the enamel of the crown more corrugated, 
the cutting edges are minutely denticulated, and it evidently belonged to a much larger animal. The crown is an inch 
and five lines in length, and eight lines in antero-posterior diameter at the base. ‘lhe facets fade away before reach- 
ing the apex, which is nearly smooth. 

This tooth is apparently too large for either of the species of Baptosaurus described below, the remains of which 
were found in the same immediate vicinity, but it may possibly belong to Liodon levis, the teeth of which are 
unknown. 


PLATECARPUS, Cope. 


Proc. Bost. Soe. Nat. Hist., 1869, 264. 


This genus is especially characterized by the peculiar insertion of the pterygoid teeth. 
Its humerus also is more chelonian than that of Mosasaurus, while the os quadratum pre- 
sents marked differences. These peculiarities have been pointed out by Leidy, who refers 
the species to the genus Holcodus of Gibbes. Now this genus, Leidy also shows, was 
made to include, also, teeth of Hyposaurus, but the name, as its meaning is “ grooved 
tooth,” should be restricted to that Mosasauroid genus, to which it is applicable. 
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For, as it ‘thas been accepted for the Mosasauroid included by Gibbes, by the next 
writer, Leidy, it must be retained for it, according to the just rule usually followed. 
‘There is, however, for us no evidence that the present genus possessed such a tooth, and 
as the teeth of all the genera bear such a close mutual resemblance, I think it must be 
left for future discovery to determine the application of the genus Holcodus. Name from 


* 


[lhazq an oar. 
Dorsals transversely ovate, rounded ; quadrate bone broad as long, meatus larger ; 


humerus little contracted medially, with flat shaft; pterygoid teeth eee 
Pp, TYMPANITICUS. 


PLATECARPUS TYMPANITICUS, Cope. 
Holeodus acutidens, Leidy, Cretaceous Rept. N. Amer., p. 118, Tab. VII 4-7; VIII 1-2-7; XI 14; vix Gibbsii 
Smithson. Contrib. 1851, II 7, Tab. I, 3-5, vel Leidyi, Loc. Cit. Tab. X-17. 


This species is of about the size of Mosasaurus depressus, Cope, under which head some of its characters are 
pointed out. The single specimen representing it, was found in the mpper cretaceous of Mississippi, near Columbus, 
by Dr. William Spillman. 

Ne 


LIODON, Owen. 


Report on British Fossil Reptiles. Proceedings Brit. Assoc. Adv. Sci., 1841, p. 144. Odontography p. 261, Tab. 
LXXII, fig. 1-2. ?Macrosaurus, Owen, Journ. Geolog. Soc. London, 1849, 380. Cope, Proc. Bost. Soc. Nat. Hist., 
1869, 264. ? Nectoportheus, Cope, Proc. Acad. Nat. Sci., 1868, 181. 

‘This genus was defined by Owen, in consequence of the more compressed and less 
facetted character of the teeth in the type species, L. anceps, Ow. of England. ‘This 
character, though important, is shown by Leidy to be evanescent, as indicated by more 
than one species of the United States. I find these species to differ materially from Mo- 
sasaurus in the separation and linear form of the pterygoids. The characters are. chiefly 
derived from the L. proriger, Cope, and L. mitchillii, Dekay, as follows: 

The pterygoid bones without contact on the median line, but separated by a consider. 
able interspace throughout their length. Pterygoid not entirely pleurodont. Chevron 


bones free to the end of the vertebral column; dorsals with rudiment of’ the 7y50 pa = 
articulation, 


These characters may be those of Macrosaurus, Owen, but the panel characters of oe | 
type of that genus are unknown; they are probably similar to those here given, as it ae 
proaches Clidastes in the form of the vertebral arches, and the pterygoids are separate in 
the latter. ‘The vertebree known to belong to L. proriger present the ea By 
those of Liodon levis. The vertebrae of L. mitchillii are, however, unknown. The 
goid tooth of a species like the last was named Lesticodus by Leidy. I have not t ised 


name for the present genus, as the as and genus to which the type pertained 
ay ] Sar ANiage 
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readily identified, and its author has given the name the position of a synonyme. Owens’ 
Liodon presents teeth similar to those of M. impar, but here again we do not know any 
other characters of the genus. ; 

The characters are well distinguished from those of Clidastes on the one hand, and 
Mosasaurus on the other. ‘The vertebra are those of the latter genus, while the ptery- 
goids do not present that union on the median line characteristic of the same. They have 
not the horizontal expansion seen in Clidastes. Their teeth are not arranged after a type 
so strongly pleurodont as in Platecarpus, but in the type species they are more exposed 
than in Mosasaurus giganteus, M. missuriensis and M. dekayi. As Leidy describes the 
pterygoid bone of Platecarpus tympaniticus, I am induced to suppose that they are united 
on the median line; the width above is nearly one-third the length, and a shelf “ projects 
on the inner side separating the upper from the lower surface.”’ This is as in Mosasaurus, 
and constitutes probably, a point of union of the two bones. . 

This separation of the Pterygoids is characteristic of Lacertilia and Ophidia generally, 

while the continuous relation belongs rather to Crocodilia, Sauropterygia, ete. 
_ ,The entire distinctness of the chevron bones of the caudal vertebre is remarkable, as 
differing from the known structure of M. giganteus, M. missuriensis, M. dekayi, and Cli- 
dastes propython. ‘The large size of the L. proriger renders it improbable that this fea- 
ture is to be ascribed to immaturity, especially as the two species last named as differing 
in that respect, are relatively quite small. A species from the rotten limestone of Ala- 
bama, presents a similar characteristic of the caudal vertebre, but whether its pterygoids 
be those of Liodon or Mosasaurus, I am unable to ascertain, 


Pterygoids nine, smaller, cylindric; mandibulars eleven, much larger ; anterior teeth 
convex inwardly, indistinctly fluted; premaxilla with two teeth on each side, prolonged 
into a cylindric rostrum. l. PRORIGER. 

Pterygoids eight, unequal, the median large, almost equal to the mandibulars; teeth 
compressed, with two edges, inner sides little convex ; no flutes or marked facets. 

. L. MITCHILLI. 

The only character by which I distinguish the L. validus from Mosasaurus, is the pe- 
culiar form of the os quadratum.. The. L. levis is characterized by the form of its verte- 
bre, which differs considerably from that of any species of Mosasaurus, They may be 
compared as follows: 

Cervical cups vertically oval, proximal caudal subhexagonal; surfaces striate; size 


large. - L, PRORIGER. 
Articular faces cervicals and anterior dorsals round; posterior dorsal depressed, centra 
short, broad; large. . L. VALIDUS. 


AMERICA. PHILO. SOC.—VOL XIv. 51 


202 THE EXTINCT BATRACHIA, REPTILIA 


Articular faces posterior cervical round or slightly depressed; hypapophysis very large; 


surface everywhere sculptured striate; centrum long; small. L. CONGROPS. 
Articular faces of all dorsals compressed, deeper than wide; median line.below, broadly 
prominent. L. LAVIS. 


LIODON PRORIGER, Cope. 


. 


Macrosaurus proriger, Cope, Proceed. Ac. Nat. Sci., Phil., 1869, p. 128. Hujus operis Tab. XII, figs. 22-24. 
Leidy, Cretac. Rept. II, 15-16 (caudal vertebra). z 


* 

The history of this large Mosasauroid is based on material in the Museum Comparative Zoology, Cambridge, Mass., 
brought by Prof. Louis Agassiz from the cretaceous beds in the neighborhood of Fort Hayes, Kansas, and near the 
line of the Southern Pacific Railroad. It consists of the greater part of the muzzle from the orbits, with the right den- 
tary and left pterygoid bones nearly complete; one cervical vertebra (with hypapophysis), one dorsal, one caudal with 
diapophysis, and ten caudals without diapophysis. 

The characters presented by the vertebral column indicate an excessively elongate reptile; the transverse diameter 
of one of the distal caudal vertebrae is less than one-fifth that of a proximal with short diapophysis; while four consecu- 
tive ones of the former show but little variation in dimensions. This diminution amounts to ? of a transverse diameter 
of the larger form. With this ratio as a basis, fifty-three 3 vertebree would form a complete series from caudals one- 
half the diameter of the last of the four, to the proximal caudal above mentionéd. ~ There have been, no doubt, several 
caudals in advance of the latter, as the diapophyses are small. From the slow rate of diminution of the columns of 
other species examined, it may be supposed that sixty caudal vertebrz is below rather than above the true number. e 

The cervical and dorsal vertebre have been slightly crushed as they laid on the side, and present a narrower diam- 
eter than is normal; the cup of the cervical has not been distorted, and is deeper than wide, presenting the character 
of Macrosaurus. The rudimental zygosphen consists of a continuation of the roof of the neural canal in front, to adapt 
itself to the inner face of the down-looking zygapophysis of the preceding vertebra. The latter is thus received into 
a groove on the inner side of the up-looking posterior zygapophysis. The dorsals and caudals exhibit with the cervicals 
that minute, sharply defined rugosity, which characterizes all the projecting margins, especially those of the hyparo- 
physis and diapophyses, in this genus and Clidastes. The whole surface of the cervical is marked with either inoseu- 
lating striz or impressed punctae. The same character marks the cranial bones, though they do not present such ru- 
gosity as the vertebre. 

The proximal caudal presents a subhexagonal section, of which the inferior add supero-lateral sides are longest; 
articular faces about as broad as high. A broad smooth space between the chevron bones. Diapophyses with broad 
ovate transverse section. ~ aa 

A caudal without diapophyses, anterior to the middle of the series, estimated by the size, is but slightly deeper _ 
than long, and with parallel lateral outlines of the articular faces. The neural arch is very much narrowed antero-_ io 
posteriorly, but has a greater transverse extent at its lower part; above the spine is much compressed, but not widened. — — 
The zygapophyses remain as rudiments just above the small neural canal, but do not probably touch each other. There | y i 
are two anterior and two posterior narrow ribs on the upper portion of the neural spine. The more distal caudals have _ = 
wider neural spines, and the arch also has a greater antero-posterior extent. The zygapophyses are scarcely traceable _ 
and the neural spine is strongly striate. The reverse arfangement is observed in Clidastes propython, where the neu- 
ral spine of the proximal caudal has considerable extent, while those of the posterior and distal vertebra are almost’ 


eek, 


cylindric, especially the neurapophyses. 


Dimensions. ; “ el Lee 
Dorsal, length, 8.35 
ob width cup, ’ tha . y sat OR ij 


s¢ = depth,“ 
- Proximal caudal, length, 
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In. 
Proximal width cup, 3.43 
ce depth ‘ 3.23 
Caudal without diap. No. 1, length, 1.6 
s§ eS *¢ depth cup, 2.65 
cS ce uc ‘¢ width ‘ 2.6 
fe s s¢ ‘© height neural canal, 4 
ss ML ee ‘¢ antero-posterior width neural spine, 8 
Caudal do., No. 2, length, 1.2 
se os ‘¢ depth cup, 2.15 
s¢ Po ewidthe., °° 1.86 
of ef ss ‘* neural sp. (antero-posterior), 1.07 
Caudal do., distal; length, mi) 
ae Us ‘¢ depth cup, 85 
ee oe fe width - ** 64 
Caudal do., distal; diameter antero-posterior, of neural spine, 40 


The points of attachment of the chevron bones on the distal vertebree are strongly marked pits; on the anterior, the 
anterior margins of the pits are raised and continuous with the chevrons. 

The muzzle presents the usual characters of the large Mosasauroids, but adds a peculiarity in the prolongation of 
the premaxillary bone into a cylindric mass forming an obtuse beak beyond the premaxillary teeth. The bone is nar- 
rowed anteriorly, and does not descend regularly as in Mosasaurus sp., but continues to its abrupt and narrowed termi- 
nation described. The extremity is deeper than wide. Immediately in front of and between the anterior premaxillary 
teeth, a short acuminate projection interrupts the surface, and in front of this, a transverse depression. Above, the 
surface becomes flattened, and presents two shallow longitudinal depressions continuous with the nostrils. Where the 
premaxillary rather suddenly contracts into its spine, it is materially wider than the maxillary on each side of it; in M. 
missuriensis it is narrower, according to Goldfuss. The maxillary border of the nares is rather suddenly concave at the 
anterior extremity of the nares, narrowing the maxillaries; the latter gradually widen by the expansion of their inner 
margins. 

No part of the frontals is preserved, but a considerable part of the left pre-frontal remains. It unites by a very coarse 
overlapping suture with the maxillary, whose outline forms an irregular chevron with the apex pointing forwards in 
the middle of the maxillary bone. This, it will be seen, is very different from the form given by Goldfuss in the M. 
missuriensis, where the most anterior point of the suture is on the nareal margin. The external margin of the bone 
behind is contracted considerably within the maxillary border, previous to its outward extension towards the orbit. 
This is much less marked in the Clidastes propython, but is distinct in M. missuriensis. 

The maxillo-premaxillary suture gradually descends to the alveolar border to the extremity of the maxillary bone, 
where it descends abruptly, forming an interlocking suture quite different from that squamosal type already observed in 
other species of the order. The length of the premaxillary anterior to this point, is three-fourths the length of the 
same to the beginning of the nares. 

The number 0 teeth on the maxillary bone was probably thirteen; twelve alveole and bases remain, and one is 
added in the position of the posterior tooth of M. missuriensis, if such existed; this may be questioned in consideration 
of the small number of mandibular teeth. Premaxillary teeth two on each side, the anterior with bases separated only 
by a groove. Throughout the whole series the bases of the teeth are considerably more exposed on the inner than the 
outer side. 

The crowns are everywhere sub-cylindric at the base, the inner face more convex than the outer. Posteriorly there 
is a posterior cutting ridge, as well as a marked anterior one, both minutely crenulate, but the former disappears till in 
the anterior teeth there is only an anterior edge, the posterior face being convex and continuous with the inner. There 
is a trace of cutting edge on the outer portion of the extremity of the crown in the most anterior teeth. The anterior 
ridge remains very strongly marked. The surface is quite rough with longitudinal ribs, of which eight may be counted 
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on the outer aspect of the second maxillary. These are not strongly marked, and are separated by concave facets. 
The basal part of the crown is marked by numerous fine sharp stria, which are most distinct on the inner face. 

The external face of the maxillary bone presents three series of foramina, These rise superiorly on the premaxil- 
lary, and increase in number and become irregular on its extremity. 

The ramus of the mandible is massive, and differs from that of Mosasaurus giganteus in continuing its proportions 
to its extremity. Its depth at the latter point is as great as the sixth tooth from the front. It is prolonged beyond 
the first tooth in correspondence with the prolongation of the premaxillary. This extremity is compressed and obtuse; 
its inner face is very rugose, as though there had been a closer union at the symphysis than usual, though it would not 
appear to have been other than ligamentous. The groove for Meckel’s cartilage is very large and has been exposed be- 
low the last two teeth, as the splenial terminates at the third. Two series of foramina on the external face of the 
ramus. There are alveole and bases for thirteen teeth on the dentary bone. This, it will be observed, is one more 
than in M. gracilis, and one less than in other species of Mosasaurus. The posterior extremity of the dentary shows 
its marks of reception into the notch of the coronoid; it is more compressed and less club-shaped than the correspond- 
ing part of M. mitchillii, and would indicate less lateral flexibility than in some other types. 

The right pterygoid is of less elongate form than in some other species. It presents the sutural face for union 
with the palatine on the outer anterior extremity, and narrows to an apex a little in advance. The dentigerous face is 
widest at the anterior third the length, where the outer margin is expanded. This then contracts and is compressed 
vertical at the tenth tooth, where it is broken off. The transverse process is given off a little anterior to the ninth 
tooth. The interior face of the bone is a vertical plane, without projection, except a slight obliquity at the anterior 
extremity, and it is clear there has been some interval between this pterygoid and its fellow. The superior margin is 
obtusely rounded. 

The bases of the pterygoid teeth are exposed for two-thirds their length, on the outer side of the bone, thus ap- 
proaching the Platecarpus. The antero-median are large, and the anterior most closely placed. Their crowns are 
strongly recurved, round in section, and with a fine sculpture of straight striae, most marked near the base and on the 
inner side. They are more spaced posteriorly than any other species except M. mitchillii, and are relatively larger than 
in any except the same species. They have not the compressed form with basal shoulder, characteristic of the M. 


dekayi. 
Measurement of Muzzle. Inches. 
Length of fragment, 31. 
oe from end muzzle to pre-frontal, 21.5 
cc ind ce ee ce nares, ~ 11.76 
B cee ee See 5.75 
ce Ge pth at *¢ first tooth, 2.5 
Width of muzzle at end, 1.5 
a “« at anter. extremity nares, 8 
fs premaxillary “*. ee ; 3.3 
x maxillary betw. 10th and 11th teeth, 3.2 
Depth mandible at extremity, 2.5 
ie s “* sixth tooth, 3.5 
‘« pterygoid at transverse process, 2.5 
Width ub ee at ee 1.4 
iy ss in front, 2.2 
Length ‘ anterior to transverse process, 7.2 
** crown 5th pterygoid tooth, Lagron 
és ** 2nd maxillary tooth, 1.9 
Diameter “  “ Be “* at, base, 11 


The vomers are as usual, separate and narrow. They are in close contact from the second maxillary to the second 
premaxillary tooth. Throughout this part of their length they are embraced by posteriorly produced vertical lamine 
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of the premaxillary bone. These laminz unite just behind the second premaxillary teeth, and form a single prominent 
keel, which disappears between the first premaxillaries. 

This very fine fragment of one of our largest extinct reptiles, was enclosed in a matrix 
of soft yellow chalk. It was lent me for introduction into the present synopsis by Prof. 
Agassiz, of Cambridge, Mass. We look with interest to a complete restoration of this 
species, as its matrix is so readily worked. 

LIODON MITCHILLII, Dekay. 


Geosaurus miichillii, Dekay, Annals Lyc., New York, III, 140. Bronn, Lethaea Geognostica: nec Mosasaurus 
mitchillii, Leidy, Cretaceous Reptiles U. §., et Cope olim, Boston Proceedings, 1869,=M. major Dekay. 

Drepanodon impar, Leidy, Proceed. Acad. Nat. Sci., Phila., 1856, 255. Lesticodus impar, Leidy, Geolog. Surv. 
N. Ca., 224, figs. 45-6;—fide Leidy. Mosasaurus, Leidy, Cretaceous Reptiles, 65—Tab. XI, 1, 2, 3, 4. 

This species is well characterized by the unequal size of its pterygoid teeth, and by the near equality of some of 
them to the mandibular. Leidy observes that the fang of the first tooth indicates that it was smaller than the second; 
the second, third and fourth are nearly equal, and large, then the first and fifth of equal and smaller size, and the sixth 
to the eighth successively smaller. The teeth from the second to the fourth are nearly equal in size to the mandibulars, 
and with only one divisional cutting edge. The mandibulars present two, nearly opposite, and faint traces of facets only. 

The case is entirely different with the M. dekayi, where, as indicated by the measurements, the pterygoids are 
sub-equal and very much smaller than the mandibulars. 

Other portions of this species are unknown, hence it may be found at some future time to be the same as some 


other here described. In that case, the name mitchillii will take precedence over any subsequently given. 


From the lower marl bed, Monmouth Co., New Jersey. Prof. Geo. H. Cook. 


LIODON LAVIS, Owen. 


Macrosaurus levis, Owen, Quart. Journ. Geol. Soc. Lond., 1849, 380 tab. Leidy, 1. c. 74, 75; (per errorem 
Mucrosaurus validus Tab. V hujus operis.) 

Portions of three individuals referable to this species have come under my notice, viz: two vertebra and a radius 
from Monmouth Co., N. J., found by Dr. Samuel Lockwood; three vertebra from the same county, from O. R. Willis, 
and a single vertebra from Medford, Burlington Co., from Charles Braddoc’:. The largest individual of the three is 
that from Dr. Lockwood’s collection, which is nearly equal to the largest of the M. validus, but consider- 
ably less than that of the M. proriger. The cervical has the round articular faces, while the dorsals 


present the vertically ovate form of cup and ball characteristic of the spe- Fig. 49. 


cies. They present also the fine striation of the margins of the diapo- 
physes and of other articular faces. The radius has the outer margin broken 
away, as represente| in the accompanying wool cut; its humeral articular face 


77) 


is narrow ovate; the carpal curved and stout. The bone is very peculiar, in 
the presence of a short sub-cylindric process directed inwardly to the ulna, and 
apparently adapted to it by a concave articular face. The radius of Clidastes 
and that of Mosasaurus figured by Leidy (VIII, f. 10, Cretac. Rept.) merely ap- 
proach or touch the ulna by the distal angle. 


TTT 
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Measurements of Supposed Radius. In. 
Length, 2.78 
Distal width preserved (straight line), 3.10 
Proximal OY 1.9 
Width ulnar articular face, % 1.0 


A small portion of the external margin preserved, shows a deep incurvature of the outline. 
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The other specimens from Monmouth Co. are considerably injured. The centrum of the first dorsal, or that with 
the last trace of the hypapophysis, measures 3.10 inches in length, and the cup 2 inches in diameter. The surface on 
each side of the trace of hypapophysis is strongly longitudinally striate. 

The third specimen is more posterior in position than any of the other vertebrae described, and more compressed 
in certain parts of the surface. 

It is an anterior dorsal, being without hypapophysis, having strong diapophyses, and strong neurapophyses which 
I suspect to have borne zyg apophyses, though these have been broken off. It differs from those of Mosasaurus, which 
occupy the same position, in its gr eatly compressed elevated form, in the strength of the neurapophyses, in the longi- 
tudinal instead of vertical diapophyses, and in the lack of connection by elevation or otherwise between the diapophysis 
and base of neurapophysis. , 

The form of the articular ball is a vertical oval with sub-parallel sides, and a deep rounded emargination at the 
neural canal. The centrum is much contracted immediately in advance of this, and the outlines above the diapophy- 
ses are markedly concave. The neurapophysis rises at about one-fourth the length of the centrum in advance of the 
ball. The diapophyses have ovate bases deeper anteriorly, and are situate at the middle of the depth of the centrum 
on the anterior half. The cup is strongly cordate, having an open concavity at the neural canal; the edges are thin. 
The inferior surface presents a narrow plane, concave extero-posteriorly, and bounded by the compressed sides, which 
form a longitudinal concavity below the diapophyses. , 
In. Lin. 


Length of vertebra below, Ba: 2 1 
Width in median plane below, ; 7.5 
Depth of cup, greatest, 1 9 

ce “least, 1 7.5 

«“ ball, 1 7.5. 
Width ce 1 5.7 
Length basis diapophysis, 13. 


This specimen was found near Medford, N. J., in the second green sand bed, and presented to the writer by 
Charles Braddock, of Haddonfield. 
* The last described vertebra is erroneously named M. validus on Plate V. 


; LIODON CONGROPS, Cope. 


Spec. nov. 


This species is indicated by a posterior cervical vertebra, which presents so many characters as to render its ex- 


clusion from the present work scarcely proper. In size it bears some relation to the Mosasaurus minor, Gibbes, but is 
still smaller, and is separated at once by the round instead of depressed articular faces. 

The posterior articular face is the round one; the anterior is slightly depressed, and opposite the diapophaaal and 
neural canal slightly flattened, so as to give a slightly tri-lateral superior outline to the cup. It is not excavated aboye, 
as in the species of Clidastes. The hypapophysis is broken, but its base is unusually long and wide. The infero-an- 
terior limb of the short diapophysis descends to the edge of the cup, considerably below its middle. The space it en- 
closes with its superior ridge which extends into the anterior zygapophysis, is reticulate striate... The whole surface 


below is minutely striate; the strie become coarse as it approaches the ball. The latter is surrounded by a groove, and — 
its margin projects acutely beyond the adjacent surface of the centrum. The latter is much contracted behind the ; 
ball, and the faces below the diapophyses are concave. Bases of neurapophysis striate. Neural arch broken away 


above. Neural canal with epapophysial ridge. 


Length centrum with ball, : 20.8 
(73 “cc : to ‘““ . oe he * 18 
G fs ‘© hypapophysis, 5.8 


Width base hypapophysis, 5.5 


- 
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Lines 

Depth ball, 10.4 
Width <‘“ 11 

ace cup} 12.6 
Depth ‘ 11. 
Length base neurapophysis, : TP 


In profile the base has a very slight obliquity looking upwards. 
From the Rotten Limestome of Alabama; discovered by E. R. Showalter, M. D. 


LIODON VALIDUS, Cope. 


Macrosaurus validus, Cope, Proc. Boston, 1869. Nectoportheus validus, Cope, Proc. A. N. Sci., Phil. 1868, p. 181. 
Leidy, Cretac. Rept. 74-75; Tab. VII, 19, 20, III 1-2. 

This species is represented by two cervical and four dorsal vertebree of one individual, and a large dorsal of another, 
in the Museum of the Academy; the former associated with numerous fragments, including part of an os quad- 
ratum, from L. T. Germain, Burlington Co., N. J. Two dorsal vertebre of a large individual in the Museum of Rut- 
ger’s College, submitted to me by Prof. Cook; several vertebre with broken quadrate and other bones and teeth, in my 
private collection, from near Barnesboro, Gloucester Co., N. J.; a similar series with portions of the cranium from the 
same locality, in Cabinet of N. J. State Geol. Survey, and a number of vertebrze in the collection of Prof. Marsh, of 
Yale College, further establish its characters. 

The quadrate bone is highly peculiar, as above pointed out. The posterior descending hook of the proximal ex- 
tremity is quite short, and is marked by an obtuse ridge which passes forwards and disappears immediately above the 
pit alongside the meatus. What especially characterizes this species and genus, and allies it to Clidastes, is the pres- 
ence of a strong longitudinal angular ridge, which extends from the usual external angle of the proximal extremity, 
which becomes here a process, separating the outer aspect of the quadratum into two entirely distinct planes; one that 
of the meatus, the other that of the ala. 

Two separate opisthotic bones accompany these remains, which were mixed up with those of the M. depressus. The 
vertebre of the two species were easily separated. The quadrate bone also was identified by one accompanying the 
vertebre of M. validus in my own collection. I could not so readily assign the opisthotics to the proper species. I 
have assigned them here, because their glenoid cavities apply much more readily to the quadrate bone of the M. 
validus than of the M. depressus. As compared with the same bones of three Mosasaurus dekayi, they present three 
marked characteristics. First, they are relatively much shorter; second, the distal anterior process which fits within 
the squamosal, is much more prolonged; third, the inferior of the two faces to which the squamosal is applied, is a 
continuation of the general inferior plane of the bone; in M. mitchillii it is a different plane, like a rabbet. It may 
be added, that the glenoid cavity is narrower and deeper. 

Four teeth from Barnesboro, indicate marked characters. They are much compressed, as in L. mitchillii, and the 
posterior cutting edge is well developed and forms the narrowed extremity of an elliptic section. The anterior ridge 
less developed. In three crowns there is no trace of the unequal division by these edges, as in Mosasaurus sp. One 

_ probably from the premaxilla is more abruptly recurved than in the others, with base rather expanded inwards. The 
distinguishing character of these teeth, which separates it from L. mitchillii, is the abundant longitudinal fluting and 
striation of the enamel. The grooves are deeper and shallower, coarser at the base; the striz are fine, contiuuous and 
rugose. These are not seen in L. mitchillii. The general form of the crown is short, broad at the base and well 
curved posteriorly and inwards. : 


Lines. 
Elevation of crown and pedestal, 21 
ae - afone, 16 
Antero-posterior diameter do. at base, 12 


The lateral element of the atlas is represented from the inner side in Fig. 48, No. 8. The anterior termination 
of the inferior ala, and the articular face for the centrum, are as in M. mitchillii. The inner articular face is divided 
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by a vertical depression; the posterior, or that meeting the odontoid process, is quite prominent and distinct. The 
anterior facet for the occipital condyle, is transversely divided by a depression. 

The form of the cervical vertebra is so much like that of the Mosasaurus dekayi as to be readily taken for those of 
small example of that species. The first dorsals, or those without hypapopbysis, are more elongate than in the latter, 
and the body is more cotracted, so that the ball presents a projecting rim all round. This is readily knocked off in 
the rough handling the specimens usually receive. The cup is also proportionately expauded. Posterior dorsals 
where the diapophyses issue half from the centrum, have the latter slightly depressed; where the diapophysis comes 
three-fourths from the body, the articular faces are a broad transverse ovate, well expanded on the margins, below ° 
which the surface is slightly striate. In the longer or anterior dorsals, the rudiment of zygosphen and zygantrum 
is well marked. ; 

Unfortunately, no caudal vertebre of this species have been preserved, so that I do not know their form. The 
posterior dorsals are so much more depressed than in Liodon levis, that future discovery may justify the generic sep- 
aration of the genus Nectoportheus, which I originally applied to this animal. 

For the largest measurements, I refer to Dr. Leidy’s essay on Cretaceous Reptiles, where the description of the 
large specimens of Macrosaurus levis belong to the present species. 

The following are the proportions of the smaller and typical individual, from L. T. Germain: 


Inches. Lines. 
Length centrum cervical, (with ball) 34 
Depth ball of same, “¢ ' 18.5 
Width ** ee 21 
Length anterior dorsat, 34 
Width cup, . 24 
Proximal width outer face quadratum, 28 
Length quadratum to lower edge pit, 20 
LS opisthotic, (see description) 3 4 
oe outer margin do., 3 4 


This was a large and powerful reptile, and probably move elongate in proportion to its bulk than the Mosasauri, 
well deserving the name Macrosaurus which Owen has applied to an ally. 
From the upper Green Sand Bed of the New Jersey Cretaceous. 


BAPTOSAURUS, Warsh. 


Proceed. Acad. Nat. Sei., Phila., January, 1870. Halisawrus, Marsh, Sill. Am. Jour. Sci. Arts, 1869, 395, nec 
Johnsonii, 1866: 

A genus known chiefly from vertebrae. ‘These resemble those of Liodon, more par- 
ticularly such species as L. validus, but present marked differences in the cervical part of 
the series. Here the hypapophyses are compressed and elongate, and rugose at the ex- 
tremity for the insertion of muscles, instead of being truncated by an articular face to 
which a separate bone is united, as occurs in all the other genera of Pythonomorpha here 
enumerated. In this it more nearly resembles the ordinary types of Lacertilia and 
Ophidia. ‘There is no indication of zygosphen in the two species described. ‘The neural 
spine is elevated, compressed, and narrow. ‘The dorsals are of an even more elongate 
character than in Liodon. The species known have the articular faces depressed or 


transverse oval. This character is not necessarily of generic value, and hence I attach 
less importance to it than does Marsh in his diagnosis. 


- 
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The species are as follows : 
« Articular extremities of dorsal vertebra depressed. 
Cervicals much depressed and with smaller articular faces than dorsals; inferior 
aspect of cervical centra keeled medially and laterally. B, PLATYSPONDYLUS. 
Dorsals with transversely oval cups, less depressed and less elongate. 


B. FRATERNUS. 


BAPTOSAURUS PLATYSPONDYLUS, Marsh. 


Macrosaurus platyspondylus, Marsh, Proceed. Amer. Assoc. Ady. Science (Salem), 1869.  Halisaurus platyspon- 
dylus, Marsh, Silliman’s Journ. Sci. Arts, 1869, p. 395. 


This most distinct species was established on a median cervical, and an anterior dorsal vertebra; the right splenial 
bone with its concave articular face, and a small portion of the base of the skull. A coracoid found near these speci- 
mens probably belonged to the same animal, although it is smaller than the other parts of the skeleton would appa- 
rently indicate, and differs considerably in form and proportions from the corresponding bone in both ZLiéodon 
and Clidastes. The splenial bone differs from that of Mosasawrus in the form of its articular face, and in being more 
overlapped in front of the joint of the dentary. 

Through the kindness of Prof. Marsh, I have had the opportunity of making the present observations. Other 
parts of the description are copied from his description quoted above. 

The cervicals present smaller cup and ball in proportion to those of the lumbars, than is seen in any other known 
Mosasauroid; they are so depressed as to be nearly twice as broad as deep. The inferior, horizontal limb of the diapo- 
physis is prominent below, leaving on each side of an obtuse median keel, a lateral shallow concavity. The median 
keel scarcely projects beyond the lateral. The neural arch is slightly more contracted above antero-posteriorly, than 
in any other species, hence the zygapophyses are more prominent. The neural spine is contracted antero-posteriorly 
and much elevated. The hypapophysis is on the posterior portion of the inferior surface, and is quite prominent, but 
shorter than the centrum. The posterior dorsals resemble only those of Liodon validus out of the genus; they are 
considerably more slender, and without the obtusely keeled form of the inferior face, characteristic of the latter. 

The dimensions of the posterior cervical vertebra are as follows: 


Inches. Lines. 
Length of centrum below, 2 6 
Transverse diameter of articular cup, 1 8.5 
Vertical diameter of articular cup, is 
Distance from centre of cup to middle of lateral edge, 1, 
Length of diapophyses below lower margin of cup, 5.5 
fs ‘** hypapophysis below lower margin of ball, 8. 


The dorsal vertebra has no trace of hypapophysis, and the lower surface of the centrum is remarkably flat. The 
anterior downward prolongations of the diapophyses still project below the centrum, but they have become obtuse pro- 
cesses, partially separated from the more vertical portion of the diapophyses by a notch. The following are the more 


~ 


important dimensions of this vertebra: 


Inches. Lines. 
Length of centrum below, 2 6. 
Transverse diameter of cup, 1 9. 
Vertical te ra St! 1 
Width of neural canal below, 6. 
_ between extremities of anterior zygapophyses, 2 3. 
Length of diapophyses below lower surface of centrum, Pe 
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If the coracoid found near them belongs to the same skeleton, the body was remarkably slender, and the fore- 
limbs possessed comparatively little power. 


From the clays below the upper bed of Cretaceous Green Sand at Hornerstown, Mon- 
mouth Co., N. J. Discovered by Jno. G. Miers. 


BAPTOSAURUS FRATERNUS, Marsh. 
Halisaurus fraternus, Marsh, Amer, Jour. Sci. Arts, 1869, 397. 


This species is established on an anterior dorsal and two posterior dorsal vertebra, found not far from each other, 
and probably part of the same series. They are about the same size as those just described, and have many points of 
resemblance to them, but differ in having the centra less depressed and less elongate. The anterior dorsal has the zy- 
gapophyses less expanded, and their artigular face more nearly vertical than the corresponding parts in the previous 
species. It has also indications of a small hypapophysis, which in form and position resembles somewhat that of Mo- 
sasaurus. The neural spine is compressed, of moderate height, and directed slightly forwards. The posterior dorsals 
have the centra considerably less depressed than the anterior dorsals, and the neural arch rests upon the anterior two- 
thirds of the centrum. The diapopophyses pass off horizontally, their upper flat surface being nearly in the same 
plane as the floor of the neural canal. At their extremities there is an articular face which is subtriangular. These 
vertebra are‘all much more depressed than those of Liodon levis, Owen, or Dos: validus, Cope, and indicate an animal 
smaller than either of those species, probably twenty-five or thirty feet in length. The remains were found near Hor- 
nerstown, New Jersey, by Mr. Meirs, at the same locality as those described above. 


The preceding description is quoted from Marsh, loc. cit. A vertebra probably of this species is in the Museum 
of the Academy Natural Sciences. 


HOLCODUS, Gibdbes. 
HOLCODUS ACUTIDENS, Gibbes. 


On Mosasaurus, Smithsonian Contributions, 1851 9: Tab. Leidy, Cretaceous Reptiles, p. 118, Tab. X, fig. 17. 


Cretaceous formation of Alabama and Mississippi. 


POLYGONODON, Leidy. 
Proceed. Acad. Nat. Sci., Phila., 1856. 221. 


This genus is only known from teeth. . These are of remarkable and elegant form, 
and could scarcely have pertained to animals which presented any close affinity to Mosa- 
saurus, ‘Their cutting edges are equally developed and acute on both anterior and pos-— 
terior aspects, and separate equal faces. ‘The facets are better defined than in any other 
genus. ‘There are two species, as follows : 

Facets six inner and seven outer. 


. 


: P. VETUS. ~ 
- Facets four or five inner and outer. 


P. RECTUS. 


POLYGONODON VETUS, Leidy. 
Loe. Cit., 1856, 221; Cretaceous Reptiles, tab. IX., 12-13. 


- Cretaceous Green Sand of New J ersey, 
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POLYGONODON RECTUS. Emmons. 


Mosasaurus rectus, Emmons, Geological Survey, N. Ca., 1858, 218. Polygonodon rectus, Emmons, 1. c. tab. 


Emmons found his specimen in the miocene in North Carolina, but considered it an 
intrusive fossil from the Cretaceous. ‘The present survey under Prof. Kerr has a similar 
specimen also from the Miocene. 


Miocene of Bladen and Duplin Counties, North Carolina. 


CLIDASTIDA, 


CLIDASTES, Cope. 
Proceedings Academy Nat. Sci., Phil., 1868, p. 288. 


This genus was originally established on a species represented by a single dorsal ver- 
tebra, but its characters have been chiefly developed from remains of two other species, 
especially the nearly complete skeleton of the C. propython. The vertebra is highly 
characteristic, and resembles considerably that of such genera of Iguanide as Euphryne 
and Dipsosaurus, and in some degree those of Cyclura and Iguana. It differs from the 
dorsals of known serpents in having the zygosphen on the plane of the anterior zygapo- 
physis, and in having the costal articular surface continuous with and covering the diapo- 
physes, It differs from the genera of Iguanide mentioned, in the very small amount of 
upward direction which the face of the articular ball of the centrum exhibits, 

The zygapophyses are spread apart, and their outer margin continues in a straight 
line from the diapophyses. The diapophyses are directed upwards, and are vertical com- 
pressed in form; they are opposite to about equal portions of the centrum and neural 

_arch. ‘Their posterior face is slightly concave, and the upper face behind forms, with the 
neural arch, a deeply concave line. The convexity of the ball is not so great as in the 
Crocodilia, and with the thin-lipped cup, resembles that of Mosasaurus ; this resemblance is 
heightened by the slightly depressed upper outline of the ball, and the form of the 
diapophyses. 

The genus is most nearly allied to Liodon, in some of the vertebr of which a slight 
groove beside the zygapophysis is the rudiment of the zygantrum, 

The premazillary is a narrow, simple element, one-half of a cone anteriorly, and much 
attenuated posteriorly, separating the maxillaries above, by width of its spine only. Its 
extremity projects considerably beyond the latter, and its sides are only bevelled to receive 
them, there being no sutural connection. ‘The spine terminates a short distance beyond 
the anterior margin of the nares. The anterior extremity bears two teeth on each side, 
which are smaller than the larger maxillaries. 


The maaillary bones are long and slender, and widely separated on the palatal sur- 
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face, in front by the vomers, behind by the nares and palatine bones. ‘They terminate in 
a narrow process behind, whose extremity is broken in the specimen at my disposal, but 
which is too slight to have supported a malar arch, unless it were as in the Dolphins. 
Each maxillary bears seventeen sub-equal teeth. The nostrils are linear and superior, as 
in Mosasaurus, and if separated by a septum, it was exceedingly slender. A portion of it 
has been preserved; it appears to be composed of co-ossified nasal and frontal bones. The 
nares extend to a point as far in advance of the anterior margin of the orbit, as the latter is 
in advance of the posterior margin of the post-orbitals. The prefrontals are largely devel- 
oped and margin the posterior part of the nares. ‘Their posterior exterior margin projects 
strongly in the plane of the muzzle, and has caused the orbit to be horizontal, and the 
range of vision vertical, as in some aquatic serpents. 

The frontal is a wedge-shaped flat bone. The post frontals are large, flat and promi- 
nent, and project beyond the process they send posteriorly to join the squamosal, Pos- 
teriorly it embraces a broad rectangular process of the parietal, which contains near its 
front suture, the parietal fontanelle. The projection is considerably wider than as repre- 
sented by Goldfuss in the genus Mosasaurus. 

The parietal has two broad lateral wings, which advance on the frontal, and form pos- 
teriorly the broad anterior margin of the temporal fossa. ‘The parietal crests are separ- 
ated by a plane which is narrowed posteriorly. Two antero-superior projections of the 
supraoccipital embrace it on each side below the crest, while it is overlapped just below, 
by the anterior extremity of the prootic; this does not extend so far forwards as the su- — 
praoccipital. In front of, and below this point, the parietal is decurved, and forms a con- 
siderable part of the lateral wall of the cranium; though with but moderate antero-pos- 
terior extent. ‘The plate, as preserved on one side of the specimen, has extended to the — 
body of the sphenoid, where extensive sutural surface has received it. I can find no suture 
crossing it, and it is apparently all alisphenoid or all parietal. I incline to the former 
view, for where it is separated at its superior base from the parietal, the appearance is 
quite as similar to suture as fracture. A part of the parietal is, however, undoubtedly de- 
curved in front of it. ‘The structure is quite as Crocodilian as Ophidian in this point. 

The anterior ala of the prootic overlaps this alisphenoid largely. Its posterior lamina 
does not quite meet the expansion of the exoccipital on the upper face of the suspenso- 
rium, as it does in Mosasaurus. Inferiorly it is contact with outer and posterior base of 
the sphenoid. 

The supraoccipital is somewhat crushed; it is slightly roof-shaped, but not so much so 
as in M. missuriensis, nor so much below the plane of the parietals as in that genus. The 


posterior extremity of the parietal appears to rest upon it without sending arches to the 
opisthotic, 
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The exoccipital is distinct, and bears a very small segment of the occipital condyle. 

The opisthotic stands obliquely upwards and forwards, and furnishes a glenoid cavity 
for the articulation of the quadratum. It has a process directed upwards and forwards, 
which occupies a concavity on the inner face of the squamosal, which has the same 
direction. 

The squamosal is flat below, and proximally presents a longitudinal external angle; 
medially it is more cylindric, and receives the posterior process of the post-frontal. 

The basioccipital presents a strong transverse condyle. It is a massive bone, and pre- 
sents infero-laterally two powerful processes which diverge posteriorly, and present’ broad, 
rugose, ovate faces of insertion. There is an obtuse keel on the middle line below, which 
bifurcates posteriorly to each of the lateral processes. The distal portions of these processes 
are overlapped by corresponding cup-like processes of the basi-sphenoid. 

The basi-sphenoid is distinct from the basioccipital, and underlaps the latter almost to 
its middle. It is longer than broad, and sends two processes latero-anteriorly to support 
the pterygoids. These are not so long as in most Lacertilians. Latero-superiorly it pre- 
sents a broad surface, on each side of the brain case, for support of the upper side walls. 
Postero-externally, the prootic rests. It thins out anteriorly, and has overlapped the ali- 
sphenoid. The suture for this bone widens anteriorly ; inwardly it is elevated into a low 
crest of the sphenoid. 

The presphenoid appears to have been distinct ; its base was small; it is lost. 

The floor of the cranial cavity indicates that the medulla oblongata possessed the 
downward flexure characteristic of Reptiles, but it does not take place till the middle 
of the length of the basioccipital is reached. ‘The posterior margin of the sphenoid is 
marked by a deep pit; its median floor is a transverse elevation; it there descends again 
and terminates in a deep longitudinal groove. 

The roof of the brain-case is marked on the parietal bone by two obtuse aeipent 
ridges, which leave its posterior margin, and embrace the fontanelle. ‘The grooves for the 
olfactory pedicels are narrow and well separated, but they unite and are entirely enclosed 
by inferior processes of the frontal bone, as in serpents and Varani. ‘These ridges separ- 
ate, and leave the bulbi exposed below. Behind and between the nares the median ridge 
again appears separating two strong grooves. 

The vomer is divided, and is composed of two slender compressed bones in contact ; 
they are broken off posteriorly. 

The o. 0. palatina terminate anteriorly opposite the posterior margin of the bony nos- 
trils; they are widely separated on the middle line, and closely united posteriorly with 
the pterygoids. ‘The suture connecting the two runs outwards and backwards. 
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The pterygoids are both wider and longer than the palatines. ‘Their inner margin is 
curved inwards and upwards—the outer thinned away. ‘They narrow gradually poste- 
riorly, the outer margin bordering the bases of the teeth opposite the ectopterygoid. ‘The 
latter is attached to a strong external transverse process of the pterygoid. It presents an 
inferior angulation and bends anteriorly, where it is so thinned out as to suggest its dis- 
continuance. ‘The transverse process is continuous with an upper plane of the bone, and 
spreads from the upwards rolled inner margin. The posterior parts of both pterygoids 
are broken away. ‘There is no scar or fossa for columella. . . 

The ossa quadrata are preserved and in good condition. ‘There are two concave faces, 
the largest directed inwards, and the lesser directed outwards and ‘backwards. The bone 
sends forwards a broad ala, with convex crenate margin, which bounds the larger. The 
meatus pierces or is enclosed by the outer, by the posterior curvature of the supero-poste- 
rior process. ‘The superior articular surface is much more extensive than the inferior, and 
is tripodal; the posterior branch articulates with the opisthotic. The inferior articular 
face is sub-transverse, or directed forwards and inwards. It is constricted in the middle, 
the outer portion the smaller. 

The cotylus of the mandible is also obliquely transverse, the inner portion deeper in 
order to receive the large condyle of the quadratum, 

The mandible of course partakes of the exceedingly elongate form of the cranium, rel- 
atively exceeding Mosasaurus in this respect. 

The fossa for the temporal muscle is large and deep, but without inner wall, The 
coronoid process elevated, convex and rugose interiorly, and with a deep longitudinal 
groove exteriorly. The superior margin of the coronoid bone is concave, and broad. The 
dentary terminates in a peculiar striate plug posterior to the last tooth. The distal third — 
or less, is strongly grooved for Meckel’s cartilage; proximally this is concealed by the 
very long laminiform splenial. 

The splenial is largely developed on the outer face of the ramus, where it articulates 
with a bone whose homologies are somewhat uncertain. 

The subarticular has a narrow and inferior exposure on the external face of the ramus, 
and meets the angular just in front of a point opposite the anterior margin of the glenoid 
cavity. Interiorly it is a little more elevated, but only opposite to the coronoid process: 
behind and above this it is restricted by the long anterior process of the angular. Ante- 
riorly it is terminated by the squamosal suture of what may be the splenial, just below the 
first rise of the coronoid process. _ . 

The angular furnishes the floor for the cotylus for the quadratum, Inwardly it is 
concave longitudinally, but does not send any horizontal process inwardly: its angle is 
obtuse; above broad and oblique. Exteriorly it gives way to the large articular. In- 
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wardly it is prolonged, forming the lower margin of the internal fossa, and then passing 
between the coronoid and articular. A third laminar prolongation extends to beyond 
even these, between the plates of the splenial. 

The articular is the largest bone behind the dentary. It is convex externally, and 
sends a longitudinal ridge from the cotyloid cavity to that of the coronoid, thus enclosing 


a large shallow fossa. 


The accompanying cut represent a section of the ramus, about 
two inches behind the inferior articulation and some distance be- 
hind the commencement of the coronoid process. It is also near 
the distal extremity of the subarticular and the proximal of the 
tsplenial. The two portions of the angular 5 and 5’ unite a short 
distance anteriorly beneath the ? splenial. 

In the splenial articulation the posterior bone presents the con- 
dyloid, the anterior the cotyloid face. The former narrows and re- q 


treats upwards and backwards. ‘The articulation allows of a ro- elaedacid: 
2 Articular. 


tary motion inwards and upwards, the alveolar margin of the den- 
tary bone being thrown upwards and outwards. This motion : : oe oe 
? Splenial. 
is permitted by the laminar character of the overlapping margins 5 and 5’ Angular. 
of the splenial, etc., as follows: 

The principal body of the dentary comes to an obtuse but grooved posterior termina- 
tion. Its external wall is prolonged more posteriorly, the inferior margin fitting a rabbet 
of the outside of the splenial. ‘The superior margin of this thin plate is much oie than 
the truncate extremity, and its margin gradually rise§ to meet the outer margin of the latter. 
The section of the splenial is U-shaped, much thickened at the turn. The inner lamina is 
more elevated than the outer, and is concave, turning outwards above to conform to the 
dentary. A narrow laminar prolongation of the angular is observed between the folds of 
the U. An outwardly convex, wedge-shaped terminus of the articular, is included be- 
tween the inner lamina of the coronoid and the outer lamina of the dentary, moving 
freely on the latter. ‘There is, then, nothing that prevents this from being a complete 
articulation, except the angular lamina, which is about half a line in thickness, and proba- 
bly flexible in life. 

The superior margin of the coronoid is convex outwardly, and is not continuous with 
that of the dentary, where the elements forming the splenial articulation are in line. 
When, however, the process of the articulation is properly applied to the dentary, and 
the coronoid and splenial are in line, as they no doubt were under ordinary circumstances 
in life, the curvature of the upper margin of the ramus is continuous and normal. At 
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the same time the splenial articulation is strongly flexed, and the inferior outline of the 
ramus angulate at that point. 

We have in this feature one of the most extraordinary peculiarities of this remarkable 
genus, ‘I'he mandibular arch in its usual relations enclosed a diamond-shaped area, open 
behind, the portion anterior to the lateral angles the longer, and only closed by ligament 
in front. The structure is an element of weakness, though indeed without such an articu- 
lation, such a light and slender jaw would be particularly liable to fracture. ‘There was, 
no doubt a strong ligamentous union of the parts, as the grooved adjacent margins testify, 


but for any supernumerary muscles to flex the dentary bones, I can find no provision. 
Fig. 51, 


1 Angular. 3 Subarticular. 


/ 5) - 
2 Articular. 4 Coronoid. . a Splenial. 
7 Dentary. 
Fig. 52. 


The accompanying cut shows the appearance of the normal flexure of the ramus. The line ad is that which 


exposes the section given ona preceding page ; ¢ is the splenial articulation; d the coronoid process, and e the quad- 
rate cotylus. 


I am disposed to regard the structure in question as an aid to deglutition, and that 
when large bodies were to be swallowed whole, they passed between the rami, and were 
accommodated by a large extensible pharyngeal cavity, and oesophagus. No doubt some 
remarkable habit was possessed by the animals thus characterized, with which we will 
with difficulty become acquainted. 

There is one point in which the composition of the articulation differs from that of 
Eryx and other serpents with which I have compared it. Instead of being formed in its’ 
posterior member by the subarticular bone, that bone with a portion of the angular is 
sheathed by one more external, which by its position and form, appears to be the 
posterior extremity of the splenial. .If, as is probable from a careful study of the parts, . 
this is the case, the splenial must be regarded as a divided bone. dee 


The cut of the inner face of the right ramus, expresses the relations of these pieces. 
Size, § nature. : a 


fa, a 


“Mal 
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The teeth are numerous, they are miniatures of those of the Mosasaurus, in most 
respects. Those of the pterygoids appear to be less compressed than the maxillaries; all 
have large pulp cavities, though they are restricted by peripheral ossification, as in other 
genera. 

The palatines have not united on the median line, and it would appear that they were 
not in contact. ‘They have a broad longitudinal groove anteriorly. They have no teeth. 
The pterygoids are largely developed. ‘They are widest anteriorly; they present a thin 
free edge externally and a thick reverted margin interiorly ; the tooth series is nearer the 
outer than the inner margin. ‘The ectopterygoid rises from a strong lateral process of the 
pterygoid. It represents an obtuse process downwards and a thin process anteriorly. Its 
position is below the middle of the postfrontal. It is very doubtful whether it had other 
than ligamentous connection with the maxilliary, as it is far removed from its extremity. 

The vertebrae in this genus are more numerous than in Mosasaurus, while the number 
of cervicals bearing hypapophyses is less. ‘The caudal diapophyses are reduced to small 
knobs, and disappear on some of the anterior of those that bear chevron bones. The 
neural spines of the caudals are much compressed, and have anterior and posterior ale. 
On the distal caudals they become cylindric and fish-like. The zygapophyses become ob- 
scure, and finally disappear; before doing so the posterior acquire an up rather than a 
down-looking face. 

‘The centrum of the atlas is entirely below the very large processus odontoideus, It 
is keeled below, and has less contact with the condyle than has the processus; the latter 
is free from the axis, which resembles other cervicals. The odontoid ring is not closed 
above. ‘The neurapophyses of the atlas are continuous with the lateral segment of the 
centrum which furnishes articular faces to the basal segment, the odontoid, and to the occi- 
pital condyle, and sends a process back alongside the axis. The neurapophyses are slen- 
der; if they have a neural spine, it is lost. They are, on the whole, much as in Mosasau- 
rus, and in Varanus. 

The ribs commence immediately behind the atlas, if the forms of the diapophyses and 
their articular surfaces are to be relied on. ‘The diapophysis of the axis is nearly horizon- 
tal, descending a little anteriorly; the posterior portion of its extremity is subtruncate 
for articulation to a small rib. The same part of the diapophysis of the third is more 
prominent, is ovate, and continuous with a subhorizontal ridge with articular-like surface, 
which extends to the rim of the cup. The fourth is similar, but the articular faces are 
more similar in widths.and lengths. The inferior limb becomes regularly shorter and less 
horizontal posteriorly. From the eighteenth to the twenty-third the surfaces are a little 
smaller, and without apparent difference in size and form. ‘The rib-bearing surfaces pos- 
terior to this point are lost. i 
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The form of the centrum presents one marked peculiarity. The superior rim of the 
cup is excavated for the passage of the spinal cord, and the ball is concave on its superior 
aspect, appropriately to the same. ‘This is marked on cervicals and dorsals, and faintly 
indicated on proximal caudals. There are no ridges on the centrum, ‘There is a gradual 
increase in length from the cervicals to the dorsals and lumbars. Those in the proximal 
caudals are much like the same in Mosasaurus, that is, rounded below, and with three su- 
perior faces, the lateral being the longest. ‘The distal caudals are much compressed. 

The neural spines of the cervical vertebrae commence about opposite the notches between 
the zygosphens and zygapophyses, and are attenuated anteriorly ; they are stouter behind. 
The ninth, (the first preserved), and probably those anterior, have an acute edge behind 
as well as before. No neural spine is perfect among the dorsals, but on the fifteenth the 
position is preserved .75 the length of the centrum; the thinness of the broken edge 
would indicate that there had not been as much lost. The posterior edge is nearly oppo- 
site to the ends of the zygapophyses; its posterior slope is considerable. ‘They are evi- 
dently shorter than in Mosasaurus, i 
The neural spines of the caudals are various. ‘The more anterior are thicker behind 


and alate in front, narrowing to the tip. The median are of similar form, but equally _ 


alate anteriorly and posteriorly. ‘The more posterior are much narrowed at the base, and 
present only the ale towards the extremity; the last are not wider than the haemal 
spines. 

The chevron bones have been at an earlier age separated from the centra, but as in 
Platecarpus, they are entirely coalescent with their bases. In Mosasaurus the separation 
persists. They have two short haemapophysial limbs, and a very long tapering spine, 
which is grooved in front. Ona middle caudal, it is much longer than the centrum and 
neural spine, and as long as 4.5 centra adjacent. All the haemal arches are directed ob- 
liquely posteriorly. No vertebra without them have been preserved. 

Hypapophyses exist on the ten cervical vertebrae. As in Mosasaurus, their extremi- 
ties are concave, and are articulated to distinct bones which represent a distinct hypapo- 
physial ossification. These bones may be compared to short, compressed ungueal pha- 
langes. ‘The articular extremity of the first is nearly plane, of the others conic, with an- 
tero-posterior enlargement. They are directed posteriorly, and have a broad - obliquely 
ovate outline on the lateral view. Their extremities are rugose. 

The 7ibs commence at the axis, which has borne a small one. ‘There is no distinct 
parapophysis, hence each rib-head is undivided, but is flattened vertically. The anterior 
may be known by the greater compression of both head and shaft. The rib of the third 
vertebra has a narrow, convex, articular surface, and is concave on the anterior face. That 
of the fifth is much wider, and with more truncate head. That of the sixth was found 
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adhering to the matrix on the body of the same vertebra. ‘That of the seventh is wider 
than that of any of the dorsals, but is compressed like those preceding. The length of 
the shaft is nearly equal to that of the centra of the 6th, 7th, and 8th vertebre, the two 
being proportioned as 17 to 20. 

The heads of the dorsals are a slight kidney-shaped oval, with a shallow median con- 
cavity. On the tenth vertebra, the head is much shortened and concave medially, on the 
posterior face. The concavity is posterior on several vertebree in advance of this point. 
The form of the shaft of the ribs is proximally, broad above, and narrowed below, i. e., 
concave wedge-shaped in section. ‘The superior face turns over to the posterior, and is 
lost in it, and the shaft becomes cylindric. ‘The distal extremities of the seventh cervical 
and of two of the dorsals, the only ones preserved, are deeply concave with a sharp edge. 

The limbs in this genus are of remarkable form. Unfortunately, no metacarpals or 
phalanges have been preserved. ‘There are the remaining bones of one side and a portion 
of those of the other. The proximal portion of the left scapular and both coracoids also 
remain. ‘The right coracoid is crushed and adhering closely to the ninth, tenth and 
eleventh vertebre, its glenoid cavity apparently in its normal position opposite the middle 
of the eleventh. Thus the distance of the limbs from the head is apparently ascertained. 
‘The external margin of the anterior part of this element is parallel to the vertebral axis 
in place; the posterior corresponding margin much incurved and thinned out to an acute 
edge. The anterior portion is more prolonged than the posterior, while the inner margin 
forms a regular curve without emarginations. ‘The most extensive articular margin is the 
inner, with the scapula; it is suture-like, corresponding to a singularly indented margin 
of the scapula. Inside of its anterior margin a moderate foramen pierces the plate. The 
lower articular margin is lobed, the posterior lobe being the outline of the glenoid cavity. 

The greater part of the scapula is lost; it has apparently had but little expanse poste- 
riorly, where the margin is thick and little curved. The anterior part of the plate is thin 
and much produced, I suspect into a pro-coracoid or acromial process. It resembles the 
basis of Cuvier’s pubis of Mosasaurus, which bone I suppose to be the scapula of that 
genus. In the present animal the anterior margin is strongly incurved and acute, and 
does not reach the articular face, but bounds a rough triangular projection in front of it. 

The humerus is a singular bone, and unlike that of any other animal; it approaches 
nearest that of Sphargis. It is a short, wide, flattened bone, distally as broad as long, 
proximally a little narrower, contracted medially, with such prominent muscular insertions 
as to give it four process-like angles in its plane, and two others projecting posteriorly 
from the head. The articular extremity presents an elongate oval facet for the ulna, and 
a semi-discoid one for the radius. The radius is, in accordance with this, flat anteriorly 
and convex posteriorly at its proximal extremity; its shaft is very short, and the distal 
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portion flat; its outline describes nearly half a circle, of which the inner portion only is 
thickened for the articular face of a carpal: the outer distal angle is thus directed back- 
wards, towards the humerus. The humeral articular extremity is a single transverse 
plane. 

The ulna is broader proximally than the radius, but not so expanded, the extremities 
being of nearly equal width. . The extremities of ulna and radius are well separated. 

Three carpal bones appear to belong to the first row. They are flat and oval, the ulnar 
the thickest, the radial the largest; the intermedial has six articular faces, and a marginal 
border, which was, I suppose, posterior, and completed the inter-osseous space in front. 
A fourth bone, which belongs either to the second series or to the metatarsals, is elongate 
ovate with straight parallel borders, both quite thin, the inner the shorter; extremities 
thickened, rounded inwards. ‘The position of this bone has been, therefore, longitudinal. 

It is probable that the fore-limb was long, though the proximal portions are so much 
shortened. ‘The powerful muscles of the humerus would, otherwise be without object. 
These muscles, with the peculiar form of the humerus, probably prevented any appearance 
of an arm in life, and the hand would be nearly sessile. 

There are no remains of hind limbs, though there is no sufficient evidence that they 
have not existed. 
. There are three species of the genus Clidastes. known to the writer, which differ as _ 
follows: 

Eleventh vertebra (or the first without trace of hypapophysis) with total width to 
length as 1 to 1.33., the inverted centrum roof-shaped, elevated; width (total), 2 in. 3 


lin. Large. C. IGUANAVUS. 
Same vertebra with width to ied as less than 1: 2; inverted centrum, lower, more 
broadly rounded; total width, 1 in. 6 lin. Small. C. PROPYTHON. 


The generic characters are almost entirely derived from the second species named, 


CLIDASTES IGUANAVUS, Cope. 


Proceed. Acad, Nat. Sci. Phil. 1868, 223. Geological Survey, New Jersey, Cook, App. C. “9 

In this species the articular face of the zygosphens is inclined at an angle of 45°, while that of the zygapophysis - Ay 
is a little more horizontal. The posterior zygapophyses are broken off. — 

The convex articular face is nearly vertical, meeting the lower plane at a slightly less angle than the upper. It is 
much more strongly convex transversely than vertically. The neural arch rises from the anterior three-fourths of the 
centrum, the shi aed serene off from the edge of the cup, ang, the cepaplials oer .2 of the lene bee it. & 


plate at its fundus. 


The general form of the vertebra is depressed’ The inferior face of the centrum presents a median antl 
and nearly flat lateral faces, which are concave antero-posteriorly. The cup is broader than deep, and has: i 


- concave outline ; the base of the zygosphen originates opposite the | middle of the neural canal, The beget : 
vertical oval. 
_ = ; 4 = ek 
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In. Lin. 
Length of centrum below, 2 0.5 
Width of cup, 1 6. 
Depthne a 1 1.5 
Width between extremities diapophysis, 3 0.5 
Depth articular face diapophyses, 10.5 
From diapoph. to end zygapophysis, 9 
Between zygosphen and zygapophysis, 4.5 
Width centrum anterior to ball, 15. 
‘« of neural canal behind, 5.5 


This vertebra indicates a formidable snake-like animal, which paddled and sculled in the Cretaceous Ocean, or 
perhaps wandered more or less on land. 


Its length by comparison with the C. propython was probably thirty 
feet. 


From the lower bed of Cretaceous Green Sand at Swedesboro, N. J. Discovered by Professor O. C. Marsh, of 
Yale College. 


CLIDASTES INTERMEDIUS, Leidy. 


Proceed. Acad. Nat. Sci., January, 1870. 

This species is established on several cervical and dorsal vertebree, with portions of mandibular rami and other 
bones, from Alabama, discovered by Dr Nott, of Mobile. 

They indicate a species intermediate in size between the two others here described. The dorsal vertebra are 
rather slender, more so than in C. iguanavus, and with articular faces with cup and ball remarkably oblique to the 
axis of the vertebra. The dense layer of the bone is thrown into numerous rugosities and ridges, as in C. 
propython. 

What is more characteristic, is the robust and even swollen form of the crowns of the teeth, and their slightly 
rugose enamel for the basal three-fourths the height. There are no facets. 


Rotten Limestone Upper cretaceous, of Pickens Co., Alabama. 


CLIDASTES PROPYTHON, Cope. 
Bost. Society, Nat. Hist. Proceedings, 1869, p. 258. 33 


This species is known from an almost complete skeleton, found by Dr. Edward R. Showalter, in the Rotten Lime- 
stown, near Uniontown in Alabama. 

Its general proportions may be estimated as follows. As a considerable number of vertebrze has been lost, it will 
be necessary to illustrate it in some points from Cuvier’s estimate of the length of Mosasaurus giganteus. 


M. giganteus. C. propython. 


2 Atlas and Axis 2 
ip Cervicals with hypapophysis, 
Dorsals with zygapophyses and 
5 ribs, 15 
At least to be added to this 
—_ series, 10 
18 1 Total 33 
2 Between the last and those 
64 bearing chevron bones, (estimated 
for C. propython), ' 96 
51 3 Caudals with chevron bones, 60 
133 Total, 189 . 
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Where the dorsal series of the Cl. propython is interrupted, the vertebra have increased in the strength of 
their processes rather than diminished, and I consider an addition of ten to be below rather than above the mark. 
Of the caudals there are preserved forty-four, all with the chevron bones, and none with diapophyses. I have added 
nine for those without chevron bones, while the interruptions in the series readily justify the addition of seven 
more. The lost series is estimated from that of the M. giganteus, adding relatively to the increase observed in the 


series preserved. The length may be estimated as follows: 


Inches. 
Of the cervicals and dorsals (average), 374 
Remaining vertebre with diapophyses, 90 
i iy without ‘ 30 
The cranium, : 143 
Total, fourteen feet, 33 inches, 1713 


The ophidian character of the vertebrxe, however, leads me to suspect that the length will be hereafter found to 
to be considerably greater. The relative length of the cranium above given, is not greater than in the Iguana, while 
its dimensions, as compared with the cervical vertebre, are not relatively greater than in the existing serpents. If the 
Ophidian characters, therefore, were as strongly exhibited in the vertebral series as I suppose, the length would be 
twenty feet, at the least. 

The discoveries with reference to the vertebral column of the M. missuriensis prove Cuvier’s estimate to haye 
been much too low; while Goldfuss’ estimate for the former is probably as much behind nature as Cuvier’s is 
behind it. 

The cups and balls are transversely oval, or slightly heart-shaped, and the centrum expands gently to the edge of 
the ball. The latter is surrounded by a strong and wide groove except at the bottom of the neural canal. The ex- 
tremital parts of the centrum are delicately striate, while the distal parts of the diapophyses and zygapophyses are 
very rugose. throughout the whole length of the vertebral column. This portion terminates by a slight rim round all 
the articular faces. The neural spines of the dorsal veretbre or the parts preserved, do not present rugosity, but 
those of the caudal vertebre are striate to the anterior and posterior margins, and are distally deeply grooved, the 
grooves meeting on the median line in front. The end of the spine is truncate, and longitudinally ovate; like the ball 
of the vertebra, it is surrounded by a groove, and below this by a smooth space above the extremities of the grooves. 
The knobs representing diapophyses are very rugose. 

The diapophysis of the axis is horizontal, the posterior position is directed upwards in the fourth, and is nearly 
vertical on the fifth, forming an L-shape with the inferior portion. On the seventh the latter is first shorter than the 
now vertically elongate superior extremity. On the tenth it first ceases to reach the rim of the cup, and on the 
eleventh it is no more prominent than the upper posterior angle of the vertical face, giving it a slightly sigmoid form. 
The diapophysial face now regularly shortens; on the fourteenth its length is equal to its projection from the centrum 
below. : 

The chevron bones are likewise striate, the heemapophysial portions very delicately, the spinous portions coarsely. 
The striz cease abruptly near the tip, which looks like that of a rough stick which has borne a ferule. The hinder 
face of this portion is grooyed, but not so largely as the front; the branches present an angle on their inner anterior 


aspect. ve 
ines. 
Length axis, 18.8 
oe ** without proc. odontoideus, 14.8 
Width of diapophyses, 16 
© & Dall, 7.5 
Depth ** 6 
“centrum and attached hypapophysis, 10.3 — 
** ‘same with free hypapophysis, 14.3 
Length of & “ 8.3 
eS ** sixth cervical, centrum (without ball), 12.3 
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Lines. 
Length of sixth cervical, neural arch, 13.6 
Width at narrowest point of ‘ ‘ 8 
Expanse of zygosphens, 4 
os ** zygapophyses (anterior), 13.2 
‘* diapophyses, 19 
Width cup, 8.5 
Depth centrum and both hypapophyses, 14.8 
Length free hypapophysis, 5 
‘« centrum (incl. ball) of twenty-third V., 16.8 
«¢ neural arch, 16.6 
‘* between anter. zygapoph. and diapoph. 7 
Depth diapophysis, 5.3 
‘¢ neural arch and centrum, 14 
Width centrum (least), 7.5 
fo ball, 9.3 
Depth ‘ 7.8 
Length of an anterior caudal (no diapoph.), en 
Width cup, 8 
Depth, 7 
Total depth centrum and spines, 54.8 
Neural spine and arch, 16 
Antero-posterior width base spine, 7.2 
Length of 13th caudal from the last, 5.8 
Width cup, 7 
Depth “ 5.8 
Length distal caudal, 3.4 
Width cup, 2.3 
Depth ‘ ; 3. 


The form of the cranium is that of an elongate flat wedge. The lateral outlines are slightly contracted just be- 
hind the anterior opening of the nostrils. A deep emargination occurs at the orbits, while the temporal fosse inter- 
rupt the outline more deeply still. The projection of the opisthotic and squamosal is about as extensive as that of the 
post-frontal. Throughout, the surface from muzzle to occiput is quite plane, though the latter region has been evi- 
dently slightly crushed, and the posterior median frontal region is slightly concave. Transversely, there is a strong 
coneavity, with vertical inner margin on each side the median parietal region. The post-frontals are slightly decurved, 
the pre-frontals still less so. The nasal region would be plane transversely but for two shallow longitudinal grooves, 
separated by a low raised line which extends from the middle of the front along the nasal septum. 

A section of the muzzle in front of the nostrils would be a semi-circle; posterior to this point the sides of the 
maxillaries are more vertical. The edges of the projecting orbital bones are thin, as well as the orbital rim of the 
frontal. The inner margin of the maxillaries is very thin and rolled over the outer margin and extremity of ihe thin 
pre-frontal. The bones are all relatively more fragile than in Mosasaurus. The posterior process of the post-frontal, 
which is received into a groove on the inner face of the squamosal, is sub-trigonal. 

. The parietal crests are the lateral angles above mentioned. They are nearly parallel behind, and diverge gently 
in front; they then diverge still more, and extend along the suture between the parietal and frontal bones, and then 
disappear. There are no other ridges on the cranium, except the median occipital, which is low. 

The premaxillary and anterior maxillary teeth are more rounded than the posterior maxillaries. The former have 
an angle separating inner and outer planes, in front only, the latter, commencing at the sixth maxillary, on both an- 
terior and posterior lines. In the tooth named, the inner face is the more convex and extensive; there are no facets 
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on any of the teeth. The apex curves gently inwards. From the above, the greater compression of the posterior teeth 
may be inferred. 

The pterygoid teeth present no cutting angles, and are gently curved backwards. Like the maxillaries, the an- 
terior mandibular teeth have no posterior edged angle, but they have one on the posterior part of the outer side, di- 
viding the crown into two very unequal faces, the inner being much the larger. This ridge becomes more posterior 
in the hinder teeth, but the outer facet is never larger than the inner. The crown is faintly ribbed, but not so as to 
be facetted, as in Holeodus and Mosasaurus. Number of teeth on each side: premax., 2; max., eleven functional, and 
alveole in intervals for six more; mandibulars, fifteen, with alveole for three others. 

The usual vasculo-neural foramina occur along the faces of the maxillary and dentary bones. The series of the™ 
first commences by two small ones, one above the other, near its‘extremity; this is followed by a close series, there 
being three opposite two adjacent alveoli. They are soon more widely spaced, and number sixteen altogether. There 
are eleven on the dentary bone, quite widely spaced behind; the anterior small. 

Lhe cranial bones are all minutely striate, the upper surfaces of the parietal and occipital most strongly. The cor- 
onoid process is very rugose on the inner aspect; as are the posterior margins of the angular, up to the terminal line, 
where would appear to have been a band of cartilage similar to that at the articulation of the ribs, or like the ends of 
the caudal neural spines. The sutural margins of the angular is marked by delicate radii. The external surfaces of 
the mandibular bones are minutely striate, like the bones of many fishes. 

The proximal part of the internal lamina of the splenial is concave. It does not extend to the end of the ramus, 
so that the meckellian groove is open for one-fourth the length of the latter. +The outer face of the ramus is regularly 
convex. The splenial disappears from view at a point opposite the fourth tooth from behind. The inferior ridge of 
the mandible is straight to near the splenial articulation, where it is directed slightly outwards. On the proximal 
part of the mandible, it is gently convex inwards to nearly opposite the anterior part of the quadrate cotylus, where 
it is convex outwards; the plane of the angle is then directed slightly inwards, and is very rugose below. 

When in position, the plane of the proximal part of the ramus is more horizontal than that of the distal. From the 
splenial joint the inferior margin becomes more horizontal, until the broad angle is nearly transverse, and with a slight 
inward curve. What appears when examined separately to be the external face, becomes largely inferior, making an 
angle of 45° with the horizontal. 

The fosse are strongly marked. The outer edge of the coronoid rolls back, and the upper edge of the articular 


forms a ridge, enclosing the internal fossa. The quadrate cotylus is sub-longitudinal, inclining inwards and forwards. 
and with a high anterior margin. 


Measurements, In, Lin. 
Length from end muzzle to occip. condyle, 14 4 
is fs sé ** parietal fontanelle, 11 3 
os te as ** poster. extrem. nares, 6 6 
a6 ss ‘end maxillary, 11 
a i Bs “¢ ** malar process do., 9 6 
+ sé G: ‘* pre-frontal angle, 8 11 
a “ * post-frontal ** 11 9.5 
es (median) temporal fossa (antero-posterior), 1 9 
Width at anterior extrem. maxillaries, 9 
“  ** pre-frontals, 4 1 
Ue ‘* post-frontals, 5 
‘* between poster. extrem. squamosals, 5 1.2 
A ‘“«  anter. extrem. proities, 16.3 
te «parietal crests behind, 5.5 
Gs Ms “ ‘** at parietal fontanelle, 14.3 
‘« of suspensorium, 6.7 
oe *“ septum narium at poster. extrem., 7.2 
Length suspensorium (without squamosal), ; 19 
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In. Lin. 
Length basi-occipital, 13.7 
$e sphenoid (oblique), ie 
Width of basi-occipital condyle, 9.9 
«¢ between basi-occipital processes, 17.3 
“* of sphenoid medially, below, ‘ 10.3 
‘* between processes of sphenoid, 13.5 
*¢ of quadratum antero-externally, 15 
Wy pe postero- oe 9 
«« * © (greatest) quadratum, condyle, 13.3 
«meatus auditorius, 2.4 
Length quadratum, 18.5 
KF ramus mandibuli, 15 8 
ce to splenial joint, ; 10 2 
oS to coronoid process, 12 4 
rs to cotylus (anterior margin) 14 4.5 
Width of angle at base, 11 3 
Depth at coronoid process, - 2 
“¢  * splenial joint, 1 6 
“at twelfth tooth, 10 
Length of o. palatinum, 2 10 
Width ‘“ ‘ 11 
Length pterygoid to transverse process, 4 6.4 
“¢ transverse process, i 3.5 
Width pterygoid at do., 6 
es Se “* palatine suture, 12.5 
Elevation mandibular tooth above dentary, 5.6 
s crown only, 5 
Antero-posterior diameter crown do. at base, 3.2 


The lateral processes of the basi-occipital are ovate, broadly behind, and narrowed anteriorly; they are flat-faced, 
and marked with concentric rug on the same; they are connected by a cross-ridge, which forms the boundary of a 
median obtuse ridge in front of it. The sphenoid is marked by two weak parallel median ridges. Its lateral margins 
project and are angulate. The anterior processes for the pterygoids are flat, and obliquely transverse. The articular 
faces are directed but little forwards. 

There are seventeen teeth on each pterygoid, the posterior smaller and more closely spaced. The anterior tooth 
is close to the suture with the palatine. The tooth series is everywhere nearer the outer than the inner margin. The 
palatine suture extends forwards and inwards. Anteriorly the inner margin is more prolonged than the outer, and is 
connected with it by a concave margin. The surface of the bone is concave medially and elevated on the inner and 
outer margins. ; 

The vomers each have an elevated middle line, which produces two longitudinal ribs on the median line, as in 
many lacertilians. Their surface is not striate. : 

The scapular arch is only represented by scapula and coracoid; the other elements, if existing, have been lost. 
The convex margin of the coracoid is very thin, thickest posteriorly. The outer anterior margin has two angles, one 
above and one below, the former running out on the plate. 

The two extremities of the humerus are in nearly the same plane, the inferior condyle being directed backwards 
from it. The head is thick, with superior and inferior tuberosities more prominent than the articular face. The latter 
is especially large, acuminate anteriorly, and the bordering portions of the shank coarsely striate. The greater tuber- 
osity projects posteriorly; its margin is convex. It is separated by a deep groove from the lesser tuberosity, which is 
equally prominent, but much narrower and more prolonged on the posterior face of the pone. It occupies the summit 
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of a ridge which disappears opposite the superior or condyloid tuberosity. The latter is small, but very prominent, and 
with striate sides. The articular facets for the radius and ulna, form together a curve. The inferior condyloid pro- 
cess is the most prominent and massive of all, the smooth extremity sub-triangular, acuminating to the ulnar articu- 
tion. Its sides are rugose. 

While the proximal extremities of the vlna and radius are not in exactly the same plane, the distal are; the ulna 
is the twisted bone. It has a tuberosity in place of an olecranon, which is not very prominent; it is partly covered by 
a reflected portion of the area capped by articular cartilage. Distally there are three articular facets, the middle the 
largest. This with the inner seem adapted to the ulnar and intermedial carpals. The radius has but one articular 
face distally. It is a very wide bone, expanded into a semi-dise, which increases the width of the paddle, and conse- 
quently the natatory power. Both these bones are striate near the articular surfaces, and most so proximally. The 
posterior face of the proximal end of the ulna is the concave one; of the radius, it is the convex. 

The radial carpal is the largest of the first row. It presents a free edge towards the inter-osseous space, which 
is exceedingly short, and margins a prominence in the otherwise oval outline. There are two distal articular facets, 
and one interior. The bone I have supposed to be the intermedial is concave on the inter-osseous face, and presents 
two sub-equal distal articular facets, one shorter superior, and two inferior facets. The ulnar carpal is thicker than 
the intermedial, but not large, and considerably smaller than the radial. It has two distal and one superior facet. 
All the carpals are delicately striate, but not medially—only near and at right angles to the articular facets. The 
outline of the inter-osseous space is a wide elongate oval, not quite symmetrical. 


, In. Lin. 
Length from head humerus to second row carpals, 3 6.8 
os humerus, 1 9.5 
Width proximally, 15.5 
“medially, 10.5 
“¢ distally, 20. 
Thickness head and greater tuberosity, 9.5 
Length ulna, 16 
ne radius, 18.5 
Width ane ened: 9.5 
« «¢ shank, is 
is << distally, 19. 
sc ulna ey 11.5 
co as shank, 6 
oe Os proximally, 11.5 
ig! inter-osseous space (transverse), 10.5 
= carpals first row, 2 4 
Length radiale, 11.3 
3 intermedium, 8.6 
cs ulnare, 8.3 
Width Y 7 
i radiale, 8.5 
Thickness ‘‘ By 
Length coracoid (antero-posterior), 3 ib, 
Width “¢ (inferior), 2 0.7 
Length ‘* anterior limb, 20.4 
oP ‘¢ posterior ‘ 11.5 
«proximal extremity of scapula, 9.5 
Diameter (long) of glenoid cavity, 11 


The head of the os quadratum furnishes a tripodal cartilage capped face; the anterior, narrowest, is the margin of 
the large anterior ala; the posterior, the widest and longest, descends behind the auricular meatus, and is curved out- 
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wards, the outer is horizontal, and corresponds to the prominent ridge in front of the meatus. The ridge connecting 
the anterior lamina with the condyle, is strongly convex and ridged or crenate round the external margin. The ridge 
bounding the meatus in front is concave. The condyle is much wider and more convex intero-anteriorly; the remain- 
ing portion is narrowed. There is a deep superficial pit just above the meatus. The anterior semi-circular expansion 
is shallow concave on the inner side. 

The form of this element indicates a nearer relation of Clidastes to Liodon validus than to Mosasaurus. 

The type specimen of this species was found in the bed of a small stream, where it had fallen from its original 
position in the bank. 


Rotten Sandstone of the upper Cretaceous of Alabama. Dr. E. R. Showalter. 


OPHIDIA. 
PALAOPHIS, Owen. 
PALAOPHIS LITTORALIS, Cope. 
Proceed. Acad. N. Sci., Phil., 1868, 234. Déinophis littoralis, Marsh, Am. Journ. Sci. Arts, 1869, p. 400. 


This is the first serpent whose remains have been found in the United States, in deposits older than the postplio- 
cene. We owe its preservation to D. Knieskern, of Shark River, New Jersey, best known by his botanical investiga- 
tions. Itis in possession of the New Jersey State Geological Survey, and has been submitted to me by Prof. Geo. H. 
Cook, the Director, for examination. The specimens consist of three vertebre, neither of them perfect, the most so 
with neural arch, but with diapophyses broken off. 

The more perfect is an anterior dorsal, with two hypapophyses, the anterior small and directed forwards, the pos- 
terior larger, and directed vertically downwards. The ball has a considerable superior up-look, though the groove 
which bounds it is but little oblique. Centrum much compressed behind the middle. Plane of basis of zygapophysis 
opposite floor of neural arch; zygapophysis directed slightly upwards and outwards, continuous by a broad wing run- 
ning posteriorly, with the diapophysis. Neural arch well elevated, broken off behind. The basis of the neural spine 
is narrow on the anterior part of the arch, and does not reach the anterior margin. 


‘Lines. 
Length centrum (ball to edge cup), 8.25 
Depth ball, 4.25 
Width ‘“ 5. 
‘¢ between extremities of zygapophyses, 8. 
Depth cup and neural arch, 7.5 
Width neural arch behind, 2.25 


A strong ridge extends from the zygapophysis posteriorly parallel with the centrum. There is no ridge continued 
from the zygosphen, except a slight ridge below the fossa, which is above and back of the diapophysis, the surface of 
the vertebra is smooth. 

Another vertebra is rather broader in proportion to its length, and less compressed. 

Length (as above), 7.8 
Width ball, 5. 

In both, the ball has a sub-triangular outline. In the more perfect, the base of the neural canal is divided by a 
narrow longitudinal epapophysis. 

Locality. The Eocene Green Sand Bed of Squankum, Monmouth Co., N. J. 


PALAOPHIS HALIDANUS, Cope. 


Proceed. Acad. Nat. Sci., 1868, 235. Dinophis halidanus, Marsh, 1. c. 1869, 400. 
A single vertebra represents this species. It indicates one of the largest of the genus, being little different from 
the P. typheus of Owen, in size. The bulk of the vertebra is double that of the P. lttoralis. In addition to this 


228 THE EXTINCT BATRACHIA, REPTILIA 


point, it differs from the latter in the greater transverse diameter of the cup and ball; these are transversely oval; in 
the P. littoralis sub-triangular ovate; the centrum is naturally less constricted and broader in the former. The articu- 
lar face of the zygapophysis is broadly ovate in the P. halédanus, narrowly so in the smaller species; while there are 
indications of similar posterior hypapophysis in both, the anterior in the P. halidanus appears to have been smaller. 

As compared with the species described by Owen, the cup and ball are more transverse than in any noticed in the 
British Fossil Reptiles, approaching that figured by him in PI. 3, fig. 22-4; the ball has not the oblique, up-looking 
profile of that species, but forms a nearly regular are, with its posterior margin superiorly a little behind its position 
inferiorly. The hypapophysial ridge is considerably interrupted as in the P. typhwus, while P. littoralis agrees with 
the P. toliapicus in having it continuous. The two last named species differ in the development of their hypapophyses. 
In the American species both are large, especially the posterior; inthe English, the anterior process is weak or want- 
ing; the ridge connecting the zygapophyses disappears in the P. toliapicus, continues in the P. littoralis. The general 
proportions of the centrum are slender as in P. toléapicus, and not so stout as in P. porcatus, Owen. 

The diapophyses in the P. alidanus are not so pedunculate as in P. typheus, though they are separated above by 
a notch from the vertical ala which descends from the zygapophysis, which I do not tind in the P. littoralis. They 
approach near the margin of the cup in their transverse extent below. 

The horizontal ridge between the zygapophyses is strongly marked, and in the specimen in hand comes off from the 
anterior vertical ala below the zygapophyses, rather than from the plane of that process, as in P. littoralis. The neu- 
ral canal is depressed behind below the margin of the ball, and has an obtuse epapophysis along the median region of 
its median line. There is no ridge parallel to the hypapophysis. The cup is partially broken, but its transverse diam- 
eter appears to have been one-fourth greater than the vertical. The transverse plane of the face of the zygapophysis 
is transverse. A large part of the neural arch is broken away. 


Lines. 
Length from edge cup to convexity of ball, 12.75 
Width between anterior zygapophyses, 13.5 
=< cup, 8.4 
Depth ‘ 6.2 
Least width centrum at middle, 5.3 
Width neural canal, 4, 


Locality. This serpent was found by my friend, O. B. Kinne, in the excavations of the Squankum Marl Com-_ 
pany, at Squankum, Monmouth Co., N. J., a few miles south of Shark River. The horizon is Eocene. 

This animal was probably a sea serpent distantly allied to the Boas, and far exceeding in dimensions the Hydro- 
phidz at present inhabiting the Indian Ocean. Its size was similar to that of the very largest of terrestrial serpents 
of the modern era, and was probably proportioned to a length of twenty feet. ; 

Certain ovoid bodies have been found with the above by O. B. Kinne, at Squankum, which look like fossilized 
dicotyledonous seeds allied to Leguminosites of Bowerbank. 


PALAHOPHIS GRANDIS, Marsh. ; 


< 


Dinophis grandis, Marsh, Sill. Am. Jour. Sci. Arts, 1859, 398. 


The largest species of the genus (if such it be), yet discovered, and represented by a 


single dorsal vertebra, with the neural arch well preserved. It is thus described by 
Marsh. 


The general form of the centrum is elongate, and considerably compressed behind the middle. The articular cup 
and ball are sub-triangular ovate, and their faces are much more nearly vertical than is usual in ophidian vertebra, $ i : 
the cup looking but very slightly downwards. The neural arch is elevated and massive. The neural canal is broader 
than high, and its floor depressed posteriorly, with indications of a slight medial epapophysis. The sides of the ; 

_~ are marked by a sharp longitudinal ridge, which, in connection with the arched roof above, gives a trifoliate ou i 


ha 
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to a transverse section of the opening, as in some species of Python. The floor of the neural canal is somewhat be- 


low the plane of the anterior zygapophyses. The zygosphen is much elevated, and its summit concave. It is nar- 
rower than the articular cup, a feature which appears to be peculiar to fossil serpents. Its anterior surface is 
deeply excavated, and the lateral margins extend from the base downwards and outwards to the superior edge of the 
cup, thus continuing the sides of the neural canal forward. The zygantrum is comparitively shallow, and has its great- 
est depth on the medial line. Its base extends downwards and backwards until directly over the superior margin of 
the ball, protecting also from above the neural canal posteriorly. The neural spine is much compressed, triangular in 
outline at its base,and does not extend to the anterior margin of the zygosphen. ‘The base of the neural arch is 
strengthened by a thick rounded ridge, which unites the zygapophyses on each side. It begins below the plane of the 
anterior zygapophysis, and ascending slightly, joins the posterior zygapophysis above the articular face. Remnants 
of two hypapophyses connected by a prominent ridge exist, and show that the anterior process was much the smaller 
and its base somewhat separated from the margin of the cup. 


The principal dimensions of this vertebra, which is apparently an anterior dorsal, are as follows:— 


Lines. 
Length of centrum from edge of cup to convexity of ball, 14.25 
Transverse diameter of cup, 9.10 
Vertical diameter of cup, 7.5 
Distance from top of zygosphen to lower margin of cup, 18.25 
Vertical diameter of ball, 7.25 
Width of neural canal in front, 3.75 
Height of neural canal in front, 2.5 


From the Eocene marl of Shark River, Monmouth Co. N. J. 

Prof. Marsh regards this and the two species of serpents already described, as representing a genus distinct from 
Paleophis which he characterizes as follows, ‘‘Among the most apparent differences between this genus and Palxophis, 
to which it is closely related, are the following:—The base of the neural spine in Dinophis is not co-extensive with the 
supporting arch, but rises a short distance back of the anterior margin of the zygosphen, as in the existing Python. 
The ridge connecting the anterior and posterior zygapophyses is much more developed, and its continuous crest more 
rounded. The sloping sides of the arch above the neural canal are more deeply concaye, and an obtuse ridge separ- 
ates the concavity from the anterior zygapophysial notch. The neural canal has a sharp longitudinal ridge on each 
side, which gives its transverse section a trifoliate outline, as in Python. The zygosphen is more excavated ante- 
riorly, and its summit is concave. The zygapophyses are more extended outwardly, and the hypapophysial ridge is 
more prominent.”’ 

The most important character here cited appears to be the non-coincidence of the base of the neural spine with 
the neural arch. This character is true of P. littoralis to such a slight degree as to render its importance problemati- 
cal. The other characters adduced, are of a comparative nature, so that until the limits of the proposed genus, if 
valid, can be more fully defined, I retain the species in Paleophis. 
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APPENDIX TO THE REPTILIA. 
CROCODILIA, 
Bottosaurus, Agass. 


Bottosaurus tuberculatus, Cope, Sp. nov. 
From an examination of additional material, I am disposed to believe that the Bottosaurus, described under the 


head of B. harlani, at page 65, as a smaller individual, really represents a different species which I name above. The 
material is from the same locality as the above specimen, and consists of twenty-seven vertebre from the dorsal, lum- 
bar, sacral and caudal series, with large portions of the pelvis and both hind limbs, including two perfect femora; 
also, about fifty dermal bones. 

Cranium and teeth. These are described as above. The,acute, conic dental crown, which, I at one time referred 
to the position of canine of B. harlani, T believe to indicate the specific distinctness of the present animal. The 
specimen of the latter appears to be mature, as one half the neural arches of the vertebra are covssified; the size is, 
therefore, not more than half that of B. harlani. 

Vertebre. A prominent character“to. be noticed is that none of the dorsal and lumbar series has compressed 
centrum, as is the case with most of the Holopes; nor have any of the posterior dorsals the compression seen in H. 
obscurus. Second, the centra never present the parallelogrammic horizontal section seen in the Holopes; on the contrary, 
they are much contracted just in front of the articular ball, and flare out regularly laterally, to the rim of the socket. 
The lip of the cup is thin, and the cup inclines to narrow downward, especially anteriorly. This is owing to the fact that 
the inferior median line becomes pinched or narrowed on approaching the position of the hypapophysis. One verte- 
bra with the latter is preserved; the process is broken off, but had a small basis, 


Lines. Lines. 
Width cup first lumbar, 21.2 Width neural canal, 7.4 
Depth ‘‘ os 17 Antero-posterior length between ends of 
Length centrum, 28.6 zygapophyses, 34 
Expanse of anterior pair of do., 45 
Width cup fifth dorsal, 20. Width neural canal 6.8 
Depth ae - 16.5 Antero-posterior spread of zygapophyses, 33.4 
Length centrum do., 27 Expanse of anterior do., 38.2 


The Femora are large in proportion to the size of the vertebrae. The head exhibits the round form characteristic of 
Holops, and not the obliquity of Hyposaurus. What characterizes it is the great prominence of the ridge, rudimental 
in the latter, which represents the third trochanter of Dinosauria. This prominence is increased by the presence both 
anteriorly and posteriorly of a strongly marked pit. Another marked characteristic, not seen in other genera, is the 
truncation of the posterior margin of the shaft close to the head, down to nearly opposite the third trochanter; the — 
surface thus produced is deeply grooved. Inside of the head roughly grooved; outside flatter, more finely grooved; 
a grooved swell, in the position of the great trochanter of other forms. The shaft, compared with the Holopes and 
Hyposaurus, figured in the present work (Pl. TV.,) is shorter and more curved. The condyles are wide, with narrow 
posterior prolongations extending on each side of a wide and deep popliteal groove. 


In. Lin. In. Lin, 
Length of right femur, 10 . 8 Expanse condyles. 2 8.6 
Width head, 2 9.8 Cireumference shaft at 7 
Length to 3d trochanter, 38 ae rg middle, 4 4, 


The tidéa is stout and slightly curved; the condyloid extremity presents two articular surfaces at right angles to — 
one another, of which the longer is contracted in respect to the length of the bone, and is supported by a thin mar- ease: 
. . . . ; > c 
gin. The proximal extremity is broken from that of one side, but remains with a part of the shaft of the other. ’ _ 


7 


- 
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In. Lin. Lin. 
Length (not restored, ) "; Lt Diameter median, 14 
Diameter proximal, 1 10 se distal, 26 


Portions of shafts, etc. of most of the other long bones are preserved. 


Both za remain, one quite perfect. The latter is more prolonged posteriorly than in Cuvier’s figure of that 
bone in Crocodilus biporcatus. The anterior half is much like that in a large smooth toothed Holops from Tinton Falls, 
N. J., but presents a pit just behind the anterior tuberosity not found init. There is a separate oval articular face 
below this tuberosity at the usual pubic articulation. The anterior angle of the crest of the ilium is not prominent ; 
more so in the Holops above noted. Crest longitudinally rugose. 


In. Lin. Lin. 
Length ilium, 6 7 Depth anterior tuberosity, 22.4 
Depth behind ischiadic suture, 2 3 Length posterior hook ilium, 32.2 
Depth at do 3 5.7 


The dermal bones are very characteristic and distinguish the genus. They differ in two points from those of Tho- 
racosaurus and Holops ; first, in having no pits ; second, in having a prominent median keel. They are rather small, 
subquadrate, and with a very thick, always obtuse, and sometimes elevated median carina. The latter has rather the 
form of a knob. Many of the bones consist chiefly of this knob with a small basis. The superior surface is dotted 
with a few punctz and grooves. Length of one of the largest 24.1 lines; depth 5 lines; width 11.5. Those probably 
of the cervical or anterior dorsal region have been described by me under Holops obscurus, p. 78. I believe they should 
be referred here, as those from the dorsal region of the present specimen approach them very closely. Those referred 
to the Bottosaurus, p. 66, should be assigned elsewhere. 

From the upper bed of upper Cretaceous green-sand New Jersey. Discovered by Judson C. Gaskill, to whom I 


am indebted for portions two individuals. 


Holops, Cope. 


Holops basitruncatus Owen, Crocodilus basitruncatus, Owen, Journ. Geol. Soc. Lond. V., 1849, 380 ; Paleontology, 1860, 
277; Pictet Traité de Paleontologie, I., 1858, 482. Bottosaurus harlant pars Leidy Cretac. Rept. N. Am. Cope 
huj. op. p. 66. 

Specimens referred to Bottosaurus by me, after Leidy, with doubt, appears to me now to represent a true Holops. 
The vertebree and bones described under that head in this work, p.p. 66-7, I accordingly refer to the latter genus, 
as well as fragments of cranium with cervical vertebra from the same localities, referred with doubt to Holops obscu- 
rus, and described, p. 77, with cuts 19, 20, of the muzzle. The enamel of the tooth in this species is not fluted. 


Folops glyptodon Cope Hujus operis, p. 74. 

Two additional specimens of this species, one from Barnesboro and one from Mullica Hill, N. J., indicated that this 
species is a Gavial of the genus Holops. The character of the fluted teeth is well marked. The median dorsal ver- 
tebree are compressed as in H. obscurus, while some of the cervicals display a prominent transverse crest in front 
as in H. basitruncatus, and much more prominent and extended transversely than in H. obscurus ; size similar to H. 
obscurus. It may be observed that seven examples of the latter confirm its characters. 


Thecachampsa, Cope. 


t 


The form of the cervical vertebra in this genus was left uncertain in Synopsis of genera of Extinct Crocodilia, p. 
62. Iam now able to state that they possess the elongate simple hypapophyses of Crocodilus, and are quite different 
from those of Thoracosaurus. The supposed tertiary Crocodile with bifid hypapophyses, mentioned 1. ¢., is from a 
cretaceous bed in the neighborhood of an Eocene outcrop. 
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ANOMODONTIA. 


Dicynodon Owen. 
Dieynodon rosmarus Cope sp. nov. 


A species of this genus occurs in the Triassic beds of Pennsylvania, thus completing 
the similarity between them and the Trias of 8. Africa and India in the combination with 
Labyrinthodonts (Eupelor), Thecodonts (Belodon), and Dinosauria (Clepsysaurus). The 
species is represented by two shed canine teeth, one specimen represented by the root of the 
fang only. They indicate one of the larger species, the root being about nine lines in diame- 
ter at the basis, the crown rather strongly curved. Section a wide oval, more circular near 
the apex. Other remains, more characteristic, will shortly be described. 

From the “red bed” of Wheatley’s section at the tunnel at Pheenixville, Chester Co., 
Pa., Museum of Chas. M. Wheatley, A.M., to whom I am indebted for the loan of the 
specimens. 


TESTUDINATA. 7. 
Adocus, Cope. 


Proceed. Acad. Natl. Sciences, Phila., 1868, 235. 

Oharacter. Anterior and posterior lobes of the plastron abbreviated, narrowed, and not emarginate. Hight paired 
sternal bones ; twelve sternal scuta, the humerals extending anteriorly, the pectorals and gulars both small. A series 
of plates, ‘‘intermarginals’’ within the marginals, on the sternal bridge. Rib heads, i. e., the capitula, wanting in 
the species whose costals have been examined. 

This genus was originally described with Hmys beatus Leidy from the Cretaceous Green Sand of New Jersey, as the 
type, and its primary character was regarded as the absence of the costal capitula. In the synopsis of extinct rep- 
tilia of New Jersey, published in Prof. Cook’s Geological Survey of that State, five species were enumerated, as 
follows: A. petrosus Cope, A. firmus Leidy, A. beatus Leidy, A. pravus Leidy, and A. agilis Cope. The two species 
first enumerated having subsequently been found to possess well developed costal capitula ; I referred them to Emys, 
in the present work, p. 126. My specimens of A. agilis being at the time-very imperfect, it was not described. 

At present, I propose to point out its characters, as well as those of the other species of the genus. Two species 
are added, the whole number being then five. One of these is from the Cretaceous deposits of Wyoming, the others 
from New Jersey. gh 

The plastron in this genus presents marked peculiarity. The great reduction of the anterior and posterior lobes 
gives it a form approximating that of Staurotypus. The anal scuta are of large size, and the femoral abdominal 
scutal suture (in A. agilis) extends across just in advance of the inguinal notch. The abdominal is the widest pair 
of scuta, in consequence of the relatively great longitudinal extent of the bridge; their anterior outline falls a little be- 
hind the axillary notch. The humeral seuta have a remarkable anterior extent, so much so as to lead to the suspicion 
that they were confluent with the pectorals, or perhaps wanting. In the case of A. pectoralis, having only the hyos- 
ternal bones, I was induced to think that they were really the pectorals, and that the abdominals were the true 
humerals, as is seen in the genus Pleurosternum; the posterior position of the humerals in the latter being owing to 
the existence of an additional pair of sternal bones. An examination of the structure in A. agilis, and A. wyomingen- 
sis dispels this view, and shows that the true pectorals are much shortened, and have an anterior position, sar that 
the gulars are also small and narrowed, the genus approaching Chelydra in these respects. 

The lateral series of abdominal marginals i is seen in the existing genera Macrochelys and Dermatemys. The 
affinity of Adocus is to the latter, but the entire acuminate free lobes of the plastron distinguish it well. The lateral 


marginal seuta in A. agilis, A. wyomingensis and A. pectoralis are very distinct in our specimens, while I have seen it 
in only one of the two or three in which the bridge is preserved in A. beatus. 


In A. pravus, I have not seen it, but 
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the contracted entire xiphisternal elements pointed out by Leidy, are quite like those of A. beatus, to which it is 
indeed very nearly allied. 

The narrowed form of the posterior lobe is best seen in the specimen of A. vyomingensis described by Leidy, and 
in a specimen of A. beatus, noticed by me in Synopsis Batr. Rept. N. A., p. 129. I there state that it is emarginate, 
an error consequent on a certain assymetry of the specimen, and its fractured condition. In A. agilis it is apparently 
rather better developed. 

The form of the anterior lobe is easily seen to be narrow by reference to my figure of A. pectoralis (Syn. Bat. 
Rept., N. A., Tab. VII, fig. 1,) or Leidy’s figure of A. pravus, Cretac. Rept. N. Am. XIX, fig. 1. In the nearly 
perfect specimen of A. vyomingensis, this portion is broken away, but Leidy describes this portion of a specimen 
which has the character of the above species. 

The species differ much in the relative stoutness of their shell, especially of the plastron. A. pectoralis is the 
stoutest as well as the smallest; A. pravus and A. agilis are the thinnest, the latter the largest of the genus. No 
portions can be certainly ascribed to the crania of this genus. 

In specimens of A. agilis, A. pravus and A. beatus, the longitudinal median suture of the plastron presents 
much irregularity from the union of the alternating bones across the point of meeting of four, by an oblique portion 
of the suture. 

Thickness of hyosternals less than four lines in the transverse extent of same; intermarginals short; mesosterna 


prolonged posteriorly, smooth below; small. A. pectoralis. 
Thickness of hyosternals one-eighth transverse extent of same; above with slghtly impressed dots or delicate 
grooves, closely placed; larger, vertebral bones wider. A. beatus. 
Sternum thick; vertebral bones narrower; carapace more coarsely longitudinally impressed grooved; mesosternum 
deeply received; lateral intermarginals elongate. A. vnyomingensis. 
Plastron quite thin; mesosternal deeply received in the hyosternals. A. pravus. 


Plastron quite thin; mesosternal occupying an open concavity of the hyosternals; surface everywhere delicately 
impressed punctate and grooved; intermarginal scuta very long and narrow. A. agilis. 


Adocus pectoralis, Cope. 


Pleurosternum pectorale, Cope, Proc. Ac. Nat. Sci. Phila., 1868, 286; Trans. Amer Philos. Soc. XTV, 1869, 130, Tab. 
VII. fig. 1. 
Indicated by a pair of perfect hyosternal bones from the upper Cretaceous marl bed, near Medford, Burlington 
Oo. Ne Je c 
Adocus beatus, Leidy. 


Emys beatus, Leidy. Cretaceous Reptiles. N. Amer. p. 107, Tab. XVIII, fig. 1-3. Adocus beatus, Cope, Proc. A. 

N. §., Phila., 1868, 235. Geological Survey, N. Jersey, App. C, p. 174. y 

Not uncommon. It is considerably less stout than the preceding. The edges of the posterior lobe of the plastron 
are thinned out by a submarginal groove. As in other Emydoids there is a marked concavity for each pubic bone. 
The suture between the hyo- and hyposternal bones is less interlocking than in A. agilis, and less fine than in A. pee- 
toralis. Ihave suggested that it may have possessed a slight mobility in life. Its face is longitudinally grooved in 
the hyposternal, and a corresponding convexity of the face of the hyosternal fits it. Ina specimen from Medford, 
N. J., the posterior lobe is 5 in. 9 lin. long, and 5 in. 8 lin. wide at the marginal notches. Hyosternal of nearly equal 
thickness, medially 7 lines. 

Adocus vyomingensis, Leidy. 


Emys vyomingensis, Leidy, Proc. Ac. Nat. Sci. Phila., 1869, p. 66.  Baptemys vyomingensis, Leidy, loc. cit. 1870, 
January. 
Best known from an almost complete specimen consolidated by the contained mass of mineral. There are three 
intermarginal bones, of which the middle one is more elongate than the others. There is a weak carina on some of the 
AMERI. PHILO, S0C.—VOL. X1V.—59. 
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posterior vertebral bones. The posterior marginal bones are not revolute. The costal bones are delicately grooved in 
the length of the carapace. The anterior extremity of the anterior sternal lobe is narrowed, prominent and truncate. 
Length of the whole animal about two feet. 

Found near Ft. Bridger, Wyoming Territory, by Dr. Van Carter. 

The genus Baptemys to which this species is referred by Leidy, appears to be the same as Adocus. 


Adocus pravus, Leidy. 


Emys pravus, Leidy, Proc. Ac. Natl. Sci. Phila., 1656, 308. Cretaceous Rept. U. 8., 108. Adocus pravus, Cope, 
Synopsis Batr. Rept. N. Am., 129. ? 
This species is as yet known only from the original specimens, in the collection of the Geological Survey of New 

Jersey. The plastron is thinner than in the three preceding, and the hyosternals embrace the mesosternum extensively. 

This distinguishes the species from A. agilis, where the mesosternal emargination is much wider than deep, Width of 

anterior lobe of sternum at epi-hyosternai suture, four inches. 
Upper bed of Cretaceous Green sand, New Jersey. 


Adocus agilis, Cope. 
Geological Survey of New Jersey, App. C., p. 734. 


Represented chiefly by an almost complete plastron from the excavations of the West Jersey Marl Company, in 
the upper bed of the upper Cretaceous Green Sand of New Jersey. 7 
This specimen belonged to an individual of larger size than any heretofore referred to the genus, and one charac- 
teristically ornamented by a peculiar sculpture. , 
The extremities of both lobes are broken off; the margin of the posterior is thinned out, and carries an acuteness 
of edge to the inguinal notch, where the margin is quite thick. The outline of the caudal scuta is very convex ante- 
riorly; that of the femorals is gently convex towards the front. The suture between the hypo- and xiphisternals is 
nearly transverse below; on the upper face it sends a process into the hyposternals forwards, which is acuminate; the 
hyposternals send a marginal process backwards beyond the line of the median suture, which is squarely truncate; its 
outer edge is the margin of the bone. The impressions of contact of the pubes are well marked; they are strongly in- 
curved, and are not very different from those seen in Cistudo. The bridge of the plastron is preserved, and furnishes 
attachment for three marginal bones; perhaps fractions of others also. The suture between the abdominal and hu- 
meral scuta is convex backwards, and unites with an inner angle of the anterior of the inter-marginal series of the 
bridge. There are three in the latter series, all longer than broad, but the middle one relatively much narrower than 
the others, as it is six times longer than wide, with parallel sides. That anterior to it is more hexagonal and babe pre- 
senting an angle inwards for union with the suture between the abdominal and humeral scuta. — 
About half the mesosternal bone is preserved. It is a transverse diamond with truncate extremities. Its poste. 
rior angle is, therefore, very open, but is not rounded. No suture bounding either humeral or gular scuta is visible 
on it; the anterior angle is broken away. The anterior portion of the ephisternal bone ‘preserved has a regular con- 
vex outline, and the sculpture of the inferior surface is a slight imitation of that seen in some species of Trionyx. It ne 
is closely shallow-punctate, or like small rain-drop impressions. These are irregularly distributed on the anterior — 


* 


part of the plastron, and on the posterior lobe in obliquely decussating series. “a 2 
Measurements. ol ie 7 
MM. Ms 

Width of plastron at bridge, 0.2879 Thickness hyosternum at marginal suture, 

Length between mesosternum and xiphisternum, 0.21 _ Length abdominal suture, | a 

Width posterior lobe at inguinal notch, 0.1835 femoral «“ ee 

“ — mesosternum, 0.091 ‘* median intermarginal suture, __ oo 
‘Length = Rot 0.0695 Width  « Ce at say's 
“ pea medially, : 0.09 Estimated length plastron, — ape 
_ Thickness“ ff 0,012 — it 6S meer ia ViteS 


5 Cet eae ss 3 
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This species, the largest of the genus, is found in the upper green sand bed of the upper Cretaceous of New Jer- 
sey. The specimen from which the above description was taken, was found by my friend I. C. Voorhees. 


Puppigerus, Cope. 


Genus nooum Chelontidarum. 

Xiphisternal bones united throughout their length with each other by suture; otherwise as in Chelone. 

This genus embraces the Eocene marine turtles of the London clay, and a Miocene species of North America. The 
difference in the structure of the xiphisternals is very material, especially in view of its significant relationships to the 
same portion in various other genera of marine turtles. 

The Chelone grandzvus, Leidy, from the Miocene of Shiloh, N. Jersey, belongs to it. Portions of the sternum 
display a higher degree of ossification than in Chelone, the hyo- and hyposternal having a very extensive union, greatly 
restricting the median and lateral fontanelles. This character in the Eocene forms is coincident with the extensive 


union of xiphisternals, and I do not doubt but that that character belongs to the C. grandevus also. The species of 
the genus will be: 


Puppigerus grandevus, Leidy, Miocene N. Jersey. Puppigerus subcristatus, Ow. & Bell, Eocene England. 
rs longiceps, Ow. & Bell, Eocene England. * subcarinatus, MG ue x 
fH breviceps, Le ce = OG crassicostatus, ss as ee 
e convexus, fe ne ee = ? parviscutum, Cope, “¢ N. Jersey. 
es latiscutatus, is: ss es 


Osteopygis, Cope. 

In the cut of a restoration of this genus on page 133, ten costal bones are represented; this is an error, as the true 
number is nine, the last marginal bone not having any costal bone corresponding to it, as in most other genera, but 
being united, like the pygal or median, with the large last vertebral bone. Therefore, the suture appearing to bound 
such a costal posteriorly must be erased from the cut, though it may have existed in a fcetal condition of the genus. 
The posterior small vertebral must also be erased. The line dividing the large median bone transversely, represents 
what may be a codssified suture on the specimen, but may not be such. 

In this genus the penultimate marginal on each side is known, and exhibits a costal articulation. This marginal 
is the one omitted from such connection in the Cheloniide, Emydide, etc. The additional costal in this genus (eight being 
the number in the order generally) is the anterior, which is articulated to the second instead of the third marginal. 

The figure (39) of the restoration of the carapace of Propleura correctly represents ten costal bones, as I deter- 
mine by a reéxamination of the typical specimen described in the text. This genus and the last I propose to regard 
as representing a peculiar family of the Amydz or Cryptodira, to be called the PRopLEURID®. I suspect that Cata- 
pleura will also enter it, but whether it has ten ribs or nine I cannot tell. It probably possesses the extra posterior of 
Propleura, but whether the tenth or anterior is uncertain, as it lacks the pit of the marginal bone. As regards Lyto- 
loma, I can at present give no opinion. 

In addition to the characters derived from the carapace, those already adduced (p. 131) as distinguishing this 
family from the Cheloniidze, may be added. These are: the humerus with two proximal crests at right angles to each 
other, diverging from the extremities of the condyles; shaft flattened, slightly curved. Femur with similar trochan- 
teric crests largely developed; shank very slender, gently curved, extremity dilated. Form exactly as in Chelydra. 

The peculiar relationships of this group were first pointed out by the writer, in Proceed. Acad. Nat. Sci., 1868, 
235; and Proceed. Amer. Phil. Soc., 1869, 16. 


PYTHONOMORPHA. 


Mosasaurus, Conyb. 
Mosasaurus dekayt, Bronn. 


A fine specimen of this species was recently exhumed near Mullica Hill, N. Jersey, and submitted to me for ex- 
amination by the owners. The muzzle is like that figured in profile by Leidy, in Cretaceous Rept. N. America, Pl. 
XIX, fig. 6; and the quadrate, pterygoids, atlas and suspensorium as described by me in the present work, and in 
Proc. Boston Soc. N. History, 1869. The teeth are very large, with marked cutting edges and facets. Vertebre not 
observed. 

Prof. Marsh informs me that the most anterior caudals of M. princeps are sub-pentagonal. 


. > 
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Class III-A V ES. 


TOTIPALMATI. 
SULA, Brisson. 


SULA LOXOSTYLA, Cope. 

Spee. nov. fig. 53. . 

This species is established on a single coracoid bone which I found at the foot of the Miocene cliffs in Calvert Co., 
Maryland. The fureular articular surface is broken off, as well as the exterior half of the posterior or sternal articu- 
lar extremity. The extremity of the scapular surface is also injured. Sufficient of the bone remains to furnish many 
characteristic peculiarities, and indicate its affinity to the totipalmate family of the Gannetts or Sulide. 

The bone is stout, and indicates a bird of strong flight. The shaft proper is rather short, and sub-cylindrie, with 
a trihedral tendency. This form, with'the expanded distal extremity, indicates its wide distinction from the cora- 
coid of the Gallinacez. Its sub-cylindric shaft marks considerable difference from the Lamellirostres and many other 
aquatic types. Its lack of inner subclavicular ala and foramen, distinguishes the type from Raptores, the majority of 

Fig. 58. . ., Longipennes and many Gralle. The presence of a marginal groove or rabbett distinguishes 
it not only from most Psittaci and Insessors, but from many Natatores also. After a study of 
the large collection of bird skeletons in the Museum ofthe Academy Natural Sciences, aided by 
the Oissaux Fossiles of A. Milne Edwards, I find it resembles closely the genus Sula. 

The glenoid articular face descends to opposite the proximal third of the length; it is trans- 
versely concave, and its inferior boundary is raised to separate it from the longitudinal concavity 
which extends to the head of the bone. A longitudinal angle separates this from the interior 
part of the inferior face. The anterior extremity is curved upwards and is thinned by a strong 
rabbett, which follows the convex margin. This margin is slightly obtuse. The outline is 
abrubtly contracted below the glenoid surface. The inner outline is obtuse, and without trace 
of the intermuscular ridge, on subclavicular ala, The margin expands inwards to the distal 
articular extremity, remaining almost equally obtuse. The distal extremity is far less expanded 
towards the median line of the sternum than in Sula bassana. It is also everted, the outer 


(inferior) projecting border, being turned out (down) from the line of the shaft. In Sula bas- 
sana this marginal rim appears, from Edwards’ plate, to be in the plane of the shaft. The articular sur- 
face is divided by this rim into a narrow marginal external (inferior) and a very much wider, strongly concave inner 
portion. The latter is wider at the median end, where its. inner (superior) margin is very convex ; it then contracts 
abruptly, leaving the remaining portion only one-half as wide. The very slight prominence of the dividing angulate 
projecting margin, distinguishes this genus from Sula bassana. ; 

There are three pneumatic foramina of no great size, in a short series commencing just within the head of the 
bone. Iam only able to compare this bone with the figure of the same element of the Sula bassana given by Edwards, 
as our museum does not possess a skeleton referable to this genus. 

As compared with the above, the glenoid articular face descends more posteriorly (lower), and the superior 
(proximal) margin is more transverse. The shaft viewed from before (below), contracts gradually towards the distal 
expansion. The same contraction is visible when viewed from the inner side. On the same view we observe that the 
clayicular articulation is rather more posterior (lower down), and the distal articular marginal edge is far less promi- 
nent and acute. The inferior (outer) narrow articular margin is much narrower than in 8. bassana. 


Inches. 
Length to inner distal angle, . 2.02 
“posterior basis of scapular, articulation, 78 é 
Width of head last point, 57 
Li “* slenoid cavity, 25 
Gy ee"ahatt, 23 


“©  * distal extremity to middle line of shaft produced, 
Thickness distal extremity, 
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This gannett was somewhat smaller than the 8. bassana of our northern coasts, and approached more nearly 
those of the tropical seas. 


Miocene Cliffs of Calvert Co., Maryland. Mus. Nostr. 


GRACULUS. 
GRACULUS IDAHENSIS, Marsh 
Sillim. Am. Journ. Sci. Arts, 1870, 216. 
Fresh Water Pliocene, Castle Creek, Idaho. 


PYGOPODES. 
CATARRHACTES, Briss. 
CATARRHACTES ANTIQUUS, Marsh. 


Sill. Amer. Journ. Sci. Arts, 1870, 213. 

“The left humerus almost identical with the one below mentioned, both in form and size, from Tarboro’, Edge- 
combe Co., N. C., presented by Dr. Booth. Leidy, Pr. A. N. Sci., Phila., 1866, 237, ?? Miocene. 

‘*A right humerus, resembling in its construction that of a Curlew, from a railroad cutting on the banks of the 
Penobscot River, Bangor, Maine, 47 feet below the surface.’’ Leidy, 1. ce... According to Marsh, this belongs to the 
genus Catarrhactes. Postpliocene. 


LAMELLIROSTRES. 
LAORNIS, Marsh. 
LAORNIS EDWARDSIANUS, Marsh. 
Sill. Amer. Journ. Sci. Arts, 1870, 206. 


Middle Green Sand bed, Upper Cretaceous New Jersey. 


LONGIPENNES. 
PUFFINUS, Leach. 


PUFFINUS CONRADI, Marsh. 
Sill. Am. Journ. Sci. Arts, 1870, 212. 
Miocene Maryland. 
‘The lower extremity of a left humerus and a right radius, from a miocene formation of Maryland, presented by 
T. A. Conrad. The specimens resemble in construction the corresponding parts in a snipe, but are as large as in the 


Curlew.” Leidy, 1. c. 


\ GRALLAE. 
GRUS, Linn. 


GRUS HAYDENI, Marsh. 
Loe. cit. 1870, 214. 


‘The lower end of a left tibia, from the Pliocene Niobrara River, of Nebraska, discovered by Dr. Hayden, in 
association with a multitude of mammalian remains. It resembles the corresponding part ina Crane. It is the only 
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Ornithic fossil among all the vertebrated remains from Nebraska, amounting to several tons in weight, which Dr. L. 
had detected.’ (Leidy, Proceedings Academy Nat. Sciences, Phila., p. 237). 


PALHOTRINGA, Marsh. 


PALZOTRINGA LITTORALIS, Marsh. 
L. c., 208. x ' 
Cretaceous New Jersey, upper Green Sand. 


PALAOTRINGA VETUS, Marsh. 
L. ¢., 209. 


Cretaceous New Jersey, ! Lower bed. 


“The lower end of a left tibia, from Burlington Co., N. J., described by Dr. Harlan, as the remains of a Snipe, 
Scolopax (Med. and Phys. Res., p. 280.”’) Leidy, 1. ec. 


TELMATORNIS, Marsh. , 
TELMATORNIS PRISCUS, Marsh. 
Loe. cit., p. 210. 
Cretaceous New Jersey ; upper Green Sand. 


TELMATORNIS AFFINIS, Marsh. 
Lees elt. 


Cretaceous New Jersey; upper Green Sand. 


GALELINAE, 
MELEAGRIS, Linn. 


This genus is known from the remains of a single species from the tertiary strata of 
New Jersey. The portions which furnish its characters are two tibiae, a femur and a cor- 
acoid bone, elements which can be fully relied on for the purpose. : 

Coracoid bone with subtrigonal shaft, and distally but little dilated, the outer half of 
its inner face distally occupied by a very large pneumatic foramen, which continues for 
some distance as a tube independent of the general cavity of the bone. Tibia with the - 
pneumatic foramen of the head rudimental. Crest large and prominent, the anterior ris- 
ing into a prominent spine, the external with thickened decurved margin. Supraligamen- 
tous bridge moderately wide, transverse; condyles well separated, the external face of the ~ 
inner incurved. 

The general characters of this genus are intermediate between Crax and Gallus, the 
Curassows and the common fowls. The great pneumatic foramen of the coracoid is want- 
ing in the typical Gallinae, but characterize the Meleagridae and Southern Hemisphere 
group of the Cracidae and Megapodiidae. It is larger in the Meleagris, while in Talle- 
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galla it is smaller; in this species it is immense, though not quite equal in proportions to 
that observed in Crax alector. The latter species presents, however, a marked pneumatic 
foramen on the proximal end of the tibia just behind the external crest, which is repre- 
sented by a very minute one in the present genus. This does not weigh with such im- 
portance as to remove the present genus from the same group, for it is equally minute or 
wanting in Tallegalla lathami, as well as in Gallus and the true Gallinae. The distal ex- 
tremity of the tibia is more like the Megapodiidae than the Gallus, as well as the proxi- 
mal, in the lesser proportions of the tuberosity to which the fibula is attached. 

The osteology of the Penelopine genera is not accessible to me at present, so that I 
cannot compare the present one with Oreophasis, Penelope, etc., with which it no doubt 


has affinity. 


MELEAGRIS SUPERBUS, Cope. 


Established on a nearly perfect right tibia, and imperfect left one, a left femur with the condyles broken off, and a 
right coracoid bone, with the distal articular extremity imperfect. 

The length of the tibia will best represent that of the entire bird. It is one-fourth greater than that of a 
large adult male turkey, and it exceeds that of the same bone of the largest Crax alector in the Museum of the 
Academy Natural Sciences, by the same amount. It is double the length of the tibia of most of the species of Crax. 
Its proximal crests are strongly developed. On the articular surface of the head the two anterior concavities are well 
marked, and the posterior table overhangs the shaft as in Melagris gallopavo, and more than in Crax alector; it is 
strongly separated from the external tuberosity by a concave notch; from its posterior prominence a keel descends 
along the shaft separating an external larger from an internal less concave face. The latter is bounded on the inner 
side by a less prominent ridge. These ridges exist in the turkey, but not in the Crax. The fibular ridge is not prom- 
inent below, and is of normal length. The shaft is flattened, least so distally. The internal muscular ridge is well 
marked, but does not run into a keel on the distal half of the tibia as in Crax alector, but is as in the turkey and Tale- 
galla. The distal tendinous groove is much as in the turkey, and with the transverse bridge, quite as in the turkey, 
Curassow and Tallegalla. The upper edge of the bridge is thin and easily broken, but it is not so wide as in the single 
turkey with which I compared it. The intercondyloid groove is open as in the turkey, more so than in Gallus, and 
with a shallow transverse groove for the articular ligament, which is very faintly traced in Crax and distinct in the 
turkey. The form of the condyles is more that of the common Fowl than of the turkey and Crax, 7. ¢., the posterior 
plane is narrow and elevated, not broad and coneave. The external faces of the condyles are less concave than in 
either type, and the inner contracted or incurved, as in the turkey; the outer is not as much flared as in both. The 
antero-posterior diameter of the head of the tibia enters the total length 5.2 times, being about the proportion ob- 
served in the turkey. : 

The femur, which was found with the tibia and coracoid, and which agree with them in color, mineral character, 
relative stoutness, appearing in all respects to belong to the same bird, is, nevertheless, relatively shorter than in the 
genera of Gallinae, with which I have above compared this species. While in Tallegalla, Crax and Gallus, this ele- 
ment is .66 the length of the tibia, it is here .6, and in the M. gallopavo seven-elevenths the same. This dispropor- 
tion is due to the tibia, which with the femur is more slender than in the genera named. While it is but a small pro- 
portion longer than the same bone in the turkey, its superior slenderness is in good proportion to the longer femur. 
In form it is much as in the genera named. The superior and inferior muscular ridges are more strongly marked than 
in Crax and Tallegalla, and the trochanteric ridge-like external margin is a little more compressed from above out- 
wards and below inwards, than in the three genera compared. There are two grooves on the articular face of the 
head, and a short insertion-like ridge just above and in front of it, on the neck. ; 

The coracoid, apart from the character of the great pneumatic foramen, is more like that of the turkey than the 
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Curassow. It is stouter than in the latter; the glenoid cavity or surface is longer than in the latter, entering 4.5 times 
the length; in the turkey the same; in Crax alector 5.5 times. The inner ridge to which the ligamentous sheet from 
the clavicle is attached, is strong as in the turkey; the external ridge is also well marked, and the scapular surface is 
more prominent posteriorly than in the Crax alector. The posterior face is flatter and wider than in the latter, and 
with several small ridges. The distal articular extremity is gone. The size of the pneumatic foramen is intermediate 
between that of the turkey and Curassow. 


yi Measurements. M. 
Length of tibia, 0.245 
ee ‘¢ anterior crest, f 0.032 
« " * fibular ridge, 0.051 
Diameter of head, antero-posterior, 0.039 
cs ‘* transverse, with ext. crest, ; 0.045 
se oL ‘6 , ~=without do., 0.03 
MS ** shortest (diagonal), 0.0245 
‘* of condyles, transverse, 0.017 
ce vi fe antero-posterior (outer), 0.0173 
Me ‘¢ shaft, transverse (at middle), 0.0125 
ihe se 66 shorter ss , 0.0105 
Length femur, actual, . 0.116 
2 ‘* restored, 0.146 
Diameter of shaft below neck (transverse), . 0.022 
ee cc 6 at: middle = 0.0135 
Length coracoid, actual, 0.112 ~ 
ve ee restored, 0.115 
se head from glenoid surface, 0.021 
Diameter, transverse, at middle, 0.013 
rs “e ‘* end foramen, 0.022 
eS antero-posterior, at middle, 0.012 


In recapitulation it may be noted, that the characters in which this species differs 
from the common turkey are, the longer tibia and femur, the greater slenderness of the 
same, and the larger pneumatic foramen of the coracoid bone. 


The specimens on which it is based were discovered some three or four feet in the Cretaceous marl of the lower 
bed, by my friend, Dr. C. C. Thompson. Their mineral condition indicates, however, very plainly, that they are not 
Cretaceous fossils, but tertiary, and I have no doubt they were either dragged into a burrow which entered the Cre- 
taceous bed, which is in the locality in question near the surface, by a carnivorous animal, or really fell into a cavity 
from the thin layer of Tertiary, probably postpliocene, sand which lies immediately above it. The remains were ac- 
companied by those of a Mammal, which Dr. Thompson assured me he took out with them. 

Postpliocene of Monmouth Co., New Jersey. 


ON FOOT IMPRESSIONS OF EXTINCT BATRACHIA AND REPTILIA. 


As is well known, those species pertaining to the classes treated of in the preceding essay, which lived in or near 


water, have left impressions of their feet on the ancient mud-flats, and lake and ocean shores. Commencing with those 


which have been discovered in the lowest rocks, we have three species from the Carboniferous formation. -The oldest 
is represented by two series of i impresions, obtained at different times, in the red shales which pertain to the upper 
division of the subcarboniferous (Lesley), at a point seven hundred feet below its upper surface. The next in order, 
is indicated by a few tracks from the shales of the coal measures, from a point 300 feet above the conglomerate (Gabb), 


and therefore, 6450 feet from the top of the coal measures. The latest of these tracks, which were found still higher, 
came from a point 800 feet below the surface of the coal. ; baey 


os 
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The oldest of these have been found by Messrs. Lea, Rogers and Leidy, near to Pottsville, Schuylkill Co., Penna. 
The first named naturalist referred them to ‘‘a four-footed, air-breathing animal, allied to the Saurians,’’ under the 
name of Sauropus primevus. At that time the important differences between the Reptilia and Batrachia were not 
known; had they been, disputes as to the Reptilian or other affinities of these creatures would have been unnecessary. 
As no remains certainly referable to Reptiles have been found below the Permian rocks, it is not reasonable to suppose 
that the tracks are Reptilian, as Agassiz has insisted. On the other hand, there can be no doubt that these creatures 
were air-breathers, as Lea has pointed out. To paleontologists of the present time, there can be no doubt that the 
Sauropus was a large Batrachian; which position is entirely confirmed by the form of the tracks themselves. 

The tracks which come next in order, are from 2031 feet higher, and were discovered by Wm. M. Gabb, on the 
valley of the Little Schuylkill River, about ? mile from the town of Tamaqua, Schuylkill Co., Penna. They are of 
peculiar form, and much more like those of the Reptiles than either of the others here mentioned. 

They are on the surface of a thin irregular shale about sixteen inches in length. There are many impressions on 
this surface, one of the most abundant of which consists of three or four parallel grooves. Most of the others are in- 
termediate. The prominent impression is that of the hind foot of an animal of medium size. There are five toes of 
remarkably slender form, a sole broader than long, and a narrow and rather long tarsus projecting behind. The 
lengths of the toes are, commencing with the shortest, 1—2—5—8—4, but the extremity of the second extends a little 
further than that of the fifth. There is no impression certainly referable to claws, though there is a weak impression 
at the ends of the first and second digits. There has evidently been no palmar membrane. The sole of the metatarsus 
is transverse, and is separted by a ridge (in the impression; a groove in the foot,) from the tarsal track, showing that 
the animal may have been usually not plantigrade, but rather as in existing Salamanders. The heel is about as long 
as the width of the metacarpus, subacuminate, and most impressed and contracted on the side next the shortest toe. 


Measurements. In. Lin. Fig. 54. 
Total length, 2 
Length to sole from heel, 
‘* of sole to fourth toe, ‘ 5.5 
cy §* fourths. toe, al 28 
Width of sole, 9 ‘ 
6 “ heel, 
‘« between extremities toes, iL 5 


The impression of the corresponding foot has been obliterated by subse- 
quent marks. At a distance of four inches behind the heel a track of four toes 
similar to that already described, would appear to pertain to the same animal; 
they are imperfect, and the heel is broken off with the rock. 

A single impression remains, whose position, form and size would appear 
appropriate to the present species. It belongs, like the hind foot, to the right 
side, the short toes being on the inner side. Its position is a little (8 lines) be- 
hind the posterior track, on the inner side, and 2 in. 2.5 lines in advance of the 
imperfect track mentioned. It consists of the impressions of four toes, whose 
extremities project in the following order: 4—1—2—3. Within the inner (first) 
toe, there is a short pit, which may be a rudimental 5th toe, and just behind it, 


an oval depression of the carpus. As in the hind foot, the digits are remarkably 
slender. 


: Lines. 
Length of track, ; 9.5 
Expanse of toes, 5.5. 


Some of the trisulcate impressions are in the line of progress of the animal, 
and may have been produced by its tail. 
_ The broad metatarsus of this animal is Batrachian, as is the apparent lack of claws, while the remarkably slender 
digits constitute a Lacertian feature. The most singular character, the prolonged, narrow tarsus, is not found in any 
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Tailed Batrachian of the present period, but is a known peculiarity of the Anura. In this respect, then, the present 


creature would appear to be most nearly allied to that Order. The slender toes are also much more consistent 


with that type than with the Urodela; nevertheless, the remains of the Stegocephalous form Sauropleura digitata 
from the coal measures of Ohio, indicate similar digits. 

Though no species of the Stegocephali appears to be known which presents the elongate tarsus, some of them 
(Pelion) present Anurous characters in the cranium,* and therefore, the present peculiarity need not be unexpected. 
From the fact also, that no Anura have been discovered in older strata than Tertiary, while Stegocephali are emi- 
nently characteristic of the Carboniferous, it is safe to suppose that the present is one of the forms of the same type. 

The animal which left the impressions of its feet in the coal measures of Westmoreland Co., Penn., is the third 
and highest in order of position. It was discovered by Dr. King, of Greensburg, and stated by him to consist of 
twenty-three consecutive steps of a single individual. The step marks present the short thick digits of many 
tailed Batrachia, and no doubt represent another genus of the Stegocephali. It was called Thenaropus heterodactylus 
by King, and was of considerable size.} ' 

Ascending in the scale of strata, the Triassic Rocks of: Pennsylvania, New Jersey and the Connecticut Valley 
present us with a great number of tracks. Small tracks have been discovered by Wheatley in the lower part of the. 
section which he has been so fortunate as to observe in the tunnel at Phcenixville, on the Schuylkill. They come 
from the ‘black shales,”’ about 190 feet below the top of the series. A posterior foot track is wide, with five short 
toes, the inner and outer very short; the order, 5—1—4—2—3, is that of their lengths, the longest being the third. 
The sole is wider than long. It was no doubt made by a Batrachian. Dr. I. Lea has described other tracks from the 
same position and locality, under the name of Chelichnus wymanianus. t 

Dr. Chas. Hitchcock has found tridactylous bird-like tracks in the red shales of the same series near to Easton, 
Penna., and similar ichnolites have been discovered by J. H. Smock, of the New Jersey State Geological Survey, at 
a point on the Delaware River above Trenton.§ They compare closely with some of those of the Connecticut Valley. 
The most important series of tracks of any extinct fauna, is that brought to light by Hitchcock and Deane, and pub- 
lished by the former in the Ichnology of Massachusetts, and the supplement to the same. With the corrections intro- 
duced in the latter, the number of species of Vertebrata represented is ninety-eight, which are referred to 42 genera. 


These are distributed under the following heads: 


- Genera. Species. Genera. Spectes. 
Fishes, 1 2 Ornithoid Lizards or Batrachians, 7 14 
Chelonians, 5 9 Narrow-toed Birds, 4 13 
Batrachia, 10 15 Thick-toed Birds, 2 16 
Lacertilians, 11 20 Marsupialoid Mammalia, 3 9 


The identification of species and genera from their tracks is in a degree practicable, when the family or other 
higher group is known. This latter degree of exactitude is, however, impossible, except for the very highest rank of 
divisions. Of the classes to which the above species are referred, we fully expect to see the Fishes, Batrachians, and 
Rhynchocephalians| represented, as their remains occur in strata of like age elsewhere.. Tortoises have not yet been 
found below the Jurassic, yet as the first forms are of no doubtful type, they may be looked for in the Trias. As to the 
two groups of Ornithoid lizards and thick-toed birds, the greatest probability attaches to their being Dinosauria and to 
some extent Thecodontia. The belief in the presence of Mammals must be left for the discovery of their remains. 
Their existence is, of course, not beyond the limits of possibility, yet paleontologists will not find anything absolutely 
inconsistent with the reptilian type in the examples of supposed Mammalia brought forward by Dr. Hitchcock. Birds 
would seem to be more likely to be found, and if they be their representatives, one would think, must have been the 
first of their class. We, however, reserve acquiescence to the theory of their existence until it be proven that they 
were not bird-like Dinosauria. 

The sizes of the tracks vary from those appropriate to the small recent reptiles of the same latitude, to forms of 
medium size like Clepsysaurus, and to those which can only find their counterparts in the gigantic Hadrosauri and 
Lelapes of the Cretaceous period. To such animals Hitchcock has applied the name of Anomepus, Brontozoum, 


and Otozoum. 
*As Wyman has pointed out. tProc, Ac. Nat. Sci., Phila., 1856, 78. id = 

{See Dana’s Manual of Geology, p. 51. @See Geol. Survey of N. J., by Cook, p- 174. ; ’ 7 

| Huxley's supposed Triassic Lacertilia appear to be all Rhynchocephalia, 
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CONCLUSION. 


Synopsis of Species with their Stratigraphical Positions. 


BATRACHIA. 


POLS LIINGS) fe o/ee< ere oticcrigeatreraa: + 


Amphibamus grandiceps, Cope,.. 
Pelion lyellii, Wyman,........:- 
Hylonomus wymanii, Dawson,... 


Do. aciedentatus, Dawson,...:......++- 


Do. lyellii, Dawson,...... 


Pariostegus myops, Cope,.......- 


Dendrerpeton acadianum, Owen, . 
Do. owenii, Dawson,.. 
Do. obtusum, Cope, ... 


Hylerpeton dawsonii, Owen,..... 


Brachydectes newberryi, Cope,... 
Sauropleura digitata, Cope,...... 
Oestocephalus pectinatus, Cope,.. 

Do. remex, Cope,...... 
Molgophis macrurus, Cope,..... 
Colosteus crassiscutatus, Cope, . . 

Do. foveatus, Cope,....... 

Dow smarsnii; Cope, s seeas a 
Dictyocephalus elegans, Leidy, . . 
Eupelor durus, Cope,............ 


Baphetes planiceps, Owen,...............0000 


Do. minor, Dawson,........ 


REPTILIA. 
Eosaurus acadianus, Marsh,..... 
Ichthyosaurus grandis, Leidy,... 
Elasmosaurus platyurus, Cope,.. 
Do. | orientalis, Cope,.. 
Cimoliasaurus magnus, Leidy,... 
Do. ?vetustus, Leidy, . 
Do. grandis, Leidy,... 
Polycotylus latipinnis, Cope,.... 


Belodon carolinensis, Emmons,. . 


Do...  priseus) Leidy,:...<05.s 


Do. Leaii, Emmons,......... 


Dow Teptmrus eC opey si. gs... sis. 
Mosasaurus maximus, Cope,..... 
Do. dekayi, Bronn,...... 
Do. fulciatus, Cope,...... 


Do. oarthrus, Cope,...... 


Do. copeanus, Marsh,.... 


Do. missuriensis, Harlan, 


Do. brumbyi, Gibbes,.... 
Do. minor, Gibbes,....... 
Do. erassidens, Marsh, ... 


Do. depressus, Cope,.... 
Platecarpus tympaniticus, Cope, . 


Liodon levis, Owen,............. 
Do. proriger, Cope, .......... 
DOse Vals COP, sa s.cc5 05s 
Do. mitchillii, Dekay,........ 
Do. congrops; ‘Cope,.......-.-. 

Baptosaurus platyspondylus, Marsh,........... 

Do. fraternus, Marsh,... 


Clidastes iguanavus, Cope,....... 


re 


ey 


ee 


Ischyrosaurus antiquus, “Leidy,... 
Plesiosaurus lockwoodii, Cope,... 
Piratosaurus plicatus, Leidy,..... 
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Do. propython, Cope,...... 
Holcodus acutidens, Gibbes,..... 
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Synopsis of Species with their Stratigraphical Positions— Continued. 
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Synopsis of Species with their Stratigraphical Positions— Continued. 


np fo = uo Qa te is hy ae) as) 
= I = be) @ 8 (o) = S 0a 
S o 2 2 sf ® 8 8 ‘Sr is 
2 =} : 3 5 =] fo) oO =] : 
= E. ® 5 3 =e 
: a o S 
Hypsosaurus rogersi, Owen,........--.-.000- * 80 
Do. fraterculus;) Cope; sii i. ss vee 2nd * 82 
Rhabdopelix longispinis,* Cope,..... ..... ... * 172 
Paleoscincus costatus, Leidy,................ * 99 
Hadrosaurus foulkei, Leidyg.....-..s...0..+. * 98 
No. Wirabuissueid Weta settee. «tleenss * 98 
Do. POCCICOMEALISS LGELY,. cers. «cio ae 2% 98 
Do. Minor Marshyecdoess pee walle ee * 122-5 
Astrodon johnstoni, Leidy,................... * 99 
Troodon formosuSs, Leidyys. 003.2 cick. eee: * 120 
Megadactylus polyzelus, Hitchcock,........... * 122-4 
Bathygnathus borealis, Leidy,........ ....... * 119 
Clepsysaurus pennsylvanicus, Lea,............ * 122-a 
Aublysodon horridus, Leidy,.................. * 120 
Lelaps aquilunguis, Cope,...............0...- x 100 
WG: PAMACKOPUS MOONE ciceivs siccadek os Seorckere * oad 8 
Coelosaurus antiquus, Leidy,................- = 119 
Ornithotarsus immanis, Cope;....:........... * 120 
RECAPITULATION. 
Number of Species. 
BATRACHIA. Vestindinatayes. cettas vatuats siclds sade h Cie’. o cloere 42 
PemOr NCR e Schay dada eta oh fn 0 pi borein sin. 1 Pythonomorpha, .....---.++-ssseeeeee eee ee es 22 
ETC OSA Sitemeter ata sis) s/s ass ee aires se 14 Ophidia, ... 666s eee ee ee eee eee eee teen eens 3 
Ee mpCRDN Ae er oie Ad beh as vcsmasle xs 3 Meee re Deeb e eee e eee e teen eee ‘beeen eeecees es 
Es Ue 0 Da ac a : HA OSAMU Lame re ararets steerer itatciare/s/ sista iiciete eslelsie store 15 
REPTILIA. ee Sree Peeper ETS it Leute. adecke 11 
MED EN VGUGRL YO laveniojlesrtepectaa aires ie.c) scr a ately 2/9 6 2 — 
siukepecryin. rl ies at et AS, ae 8 A oe 4 i Ar 8 RPRotally, teers: Fs. Si ee ESR PAPC 146 
Thecodontia, ........- Fimo CURRED SD One UD ADIEOE 4 
Distribution in Time. 
g Sb pom peep es be Bre pomele se 
Spe gn She Slee eG) Sr iid a ae a 
Bh See] es eR apogee ys Bo he sete te, 
Be | &.| P.) 9. | & BS ata 
3 2 zi g 
5 = ; ® 
. n 
BATRACHIA. 
EA CUOLHACHIB Penni see See iiaclcinis « agfeag oss é- 1 
NTGROSAIIN cto ae raya nem sie.s crcis < vids Views. «os 13 1 
Gamacephalan’? gen sindecieecet. Ae oa SOSA 3 
Naa yaer UOC Om kets aiciat seleic/siciate hs wia:<\0.0 sisi». +, 010.0 © 2 2 
REPTILIA. 
Ichthyopterygia,......... Fee OR Oe Ee CPOE a1 1 
BAUROPUCTY S185. «.c)-.cie.sc owes cise SOARS Joanne 8 
PU SCOd DNAse lied idee Nefsis, sola dials vase Sve ss 4 
Pythonomorpha, ........... Merrie Oavartois 3.6 22 
Testudinata,..... we Af Steds .edsN betes re 3 27 2 6 1 3 
gamete testes aie slo's viel eral s grvin'e sive crises s vcs 2 1 
Crocodiliag «fesse siite's 3% oc go erat ener eee 1 vie! 1 3 
$$ rcccccccccnee SES SCO AGH Senne 1* 
DinOsaUTaseEeeee Cue roth ae Sele tac ss parece 3 4 8 
PASTA RTS OE con fond thd 5 GR PIR uCRene ee ee : 5 2 2 2 


*This form is quite as likely to prove Rhynchocephalian as Pterosaurian- {The supposed Jurassic strata of the Judith River may not belong to that period. 
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COMPARATIVE OBSERVATIONS. 


The study of the early extinct vertebrata of this country possesses three points of in- 
terest, to which the attention of students has been drawn. First: the period at which 
given types of life have appeared on the earth; second: whether such types present ab- 
rupt beginning and close, or exhibit a connection with others by intervening and only 
partly subordinate forms; third: whether the periods of existence of given types were 
synchronous in different regions of the earth, 

With reference to the second point, it may be said, that, although investigations in the 
field in question bring to light forms combining peculiarities once supposed to exist only 
in distinct types, the primary divisions as herein defined have not yet been found 
to be connected by forms not referable to any of them. If we suppose that such have ex- 
isted, it is only by the analogy of forms discovered to be intermediate on a lower grade of 
characters. 

The period of commencement of the Reptilian Orders has been generally believed to 
be that of the Permian. No reptile has been discovered in and below the Coal Measures 
in the old world, and nothing has been found in the new to invalidate this general state- 
ment. Batrachia have left their tracks in the Subcarboniferous; below this they are not 
known; their remains first appear in the Carboniferous. Birds first appear in the Cre- 
taceous, though they have been chiefly found in Eocene and Miocene strata, 

With regard to the relative abundance of these types in the two continents, it may be 
observed, that with present knowledge they appear to be nearly similarly developed, with 
the following exceptions: The American formations are very poor in Ichthyopterygia and 
Pterosauria, orders greatly developed in Europe; while they contain abundant remains of 
Pythonomorpha, which is represented in European beds by but few species. °'The subject 
is, however, in its infancy. 

With respect to the synchronism of the Reptilian faune here alluded to, the knowledge 
of the subject is not sufficient to furnish basis for an opinion, but I have elsewhere at- 
tempted to show that similar fauns were quite as likely to prove successional, and succes- 
sional faunze synchronous, as the reverse. (See Origin of Genera.) 

As to the relations of times of appearance in the continents of Europe and North 
America, we know too few species to be able to make more than a comparison which time 
may invalidate. Of the periods of predominance of types a little more may be said. 
Thus, both continents alike present a majority of the smaller Stegocephalous Batrachia 
during Carboniferous time, and of the larger Labyrinthodonts during Triassic time. 

Our only Ichthyopterygia (not reckoning Eosaurus) appear in supposed Triassic beds: 
those of the old world do not occur before the Jurassic (one is noted from the German 
Trias). The old world Sauropterygia greatly predominate in the Jurassic, though a few 
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occur in the Cretaceous. In North America they predominate in the Cretaceous. The- 
codontia are Triassic in both continents; and the Pythonomorpha are alike Cretaceous. 
The serpents are in neither region older than Eocene. 

Among Testudinata, Trionyx is first Cretaceous in America, first Eocene in Europe. 
Chelonoid Emydide, also Cretaceous here, are first Jurassic in Europe. In the latter 
period the order has so far been best represented; those beds are rare in our country, but 
if present, it could scarcely be more abundantly productive of them than is our Cretaceous. 

Among the Crocodilia, the amphiccelian division is especially Jurassic, not occurring in 
the Cretaceous; our only genus was abundant in the latter period. The procoeli are 
characteristic of the tertiary in Europe, a very few being noted as from the upper Cre- 
taceous. Here their chief abundance is in the Cretaceous, from which they extend to the 
present time. : 

The Dinosauria are characteristic of the upper Cretaceous period in North America, 
and of the Jurassic to a less degree. In Europe they characterize the Jurassic, and are 
rare in the Cretaceous. ‘Thus, of corresponding genera Lelaps is upper Cretaceous, Me- 
galosaurus and Poecilopleurum, Jurassic. Hadrosaurus, upper Cretaceous and Jurassic; 
Iguanodon, Jurassic and lower Cretaceous. Astrodon and Hypsibema middle Cretaceous; 
Hyleosaurus, Jurassic. Further, we have evidence of many Dinosauria in the Trias., by 
their foot-tracks and the remains of Megadactylus, Clepsysaurus and Bathygnathus, which 
are nearly related to the genera of the Trias of England and Germany. 


STRATIGRAPHICAL OBSERVATIONS. 
I. The Cretaceous of New Jersey. 


A full review of the vertebrate species from the Cretaceous of New Jersey, results in 
the conviction that but few of them belong to types which are necessarily marine, while 
many of them are the representatives of the genera which are at the present day purely 
fresh-water. Taking them seriatim, it is obvious that the six Dinosauria are terrestrial, 
and if at all, but occasional swimmers. The eight Crocodiles have only fresh-water re- 
presentatives at the present day. The shortness of the limbs of these reptiles is not 
adapted to stemming the waves of the open ocean or an undefended coast, for any long 
period; and this observation will apply to all marine vertebrates with separated digits 
whose life is spent in the water, and who rely on their limbs for progression, unless their 
bulk be such as to render them independent of the waves, or they are furnished with 
wings. Thus, the marine turtles possess long oar-like limbs, while those of brackish and 
fresh waters have short. paddles of far less power. The limbs of the twenty-four species 
found in New Jersey, are of the latter character, and all their modern representatives in- 


248 THE EXTINCT BATRACHIA, REPTILIA 


habit rivers and lakes. Trionyx, a well-known river type, is represented by three Species ; 
none are known to be marine. ; 

There remain the orders Pythonomorpha and Sauropterygia, none of whose members 
exist at the present day. These were probably truly marine, as well as associated with 
the estuary types already enumerated. 

It may be asserted that there is no systematic evidence to show that the ancient re- 
presentatives of our fresh-water forms were not marine, and to this a partial assent may 
be given. We may look to some other sources of evidence in explanation of the question. 

The most westward division of the Cretaceous, embracing the bed No. 1, of Meek and 
Hayden, which contains abundant leaves, etc., of terrestrial plants, may have been more 
entirely fresh than the others, as I have suggested, Proceed. Acad. Natl. Sci., 1868, 157.* 

The second, or Ripley clay, has produced few vertebrate remains, the most important, 
the Hadrosarus foulkei, a terrestrial animal. ‘The molluses are largely marine. 

The third series, embracing the lower green-sand bed, contains more numerous verte- 
brates, as Mosasaurus, 'Thoracosaurus, etc., but, as my friend, Jno. Smock, of the State 
Survey, has observed, almost no tortoises. ‘To this, one exception occurs in the Trionyx 
halophilus, Cope, which is from near the Delaware and Chesapeake Canal, in Delaware, 


from the lower bed. The species which are only known from these two clays and marls, 
are as follows: 


From the Clays of No, I. Trionyx halophilus, 
Plesiosaurus lockwoodii. Trionyx priscus. 
Ornithotarsus immanis. Emys sp. 

Hadrosaurus foulkei. Beryx insculptus (fish). 


From the Clays and Marl of the first bed. 


From the Rotten Liinestone of Alabama. 
Elasmosaurus orientalis, =. 


Mosasaurus brumbyi. 
Clidastes iguanavus, Liodon congrops. 
Clidastes propython. 


Clidastes intermedius. 


Mosasaurus fulciatus, 


Mosasaurus maximus, 
Mosasaurus dekayi. 


The fourth series, embracing the second green-sand bed, contains the greatest number 
of vertebrate species, distributed as follows: 


Sauropterygia, 2; Crocodilia, 10; Dinosauria, 4; Testudinata, 22; Pythonomorpha, 6. 
‘The remains of these are all found in the lower division of the green-sand bed, defined 


*T. A. Conrad and Prof. Newberry, believe these beds to be Triassic; I have stated it as my belief, that some of 


them are Jurassic. I am confirmed in this opinion by the discovery of a species of Asteracanthus, by Dr: G. 3 


Fisher, of Sing-Sing, a genus known only in the Jurassics of the old world. i 
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by Cook in the Geological Survey of New Jersey as the Chocolate stratum. ‘This bed 
differs from the pure green-sand above it, in its containing a much larger proportion of 
clay and sand, indications of shallower water. Near its middle is the great bed of Ostrea 
vesicularis, also an indication of estuary enclosure. While bones are abundant through- 
out, they are especially so near its upper surface. I suppose it, therefore, to have been 
the slowly subsiding bottom of an area not far removed from shore. ‘The termination of 
the Chocolate bed, and commencement of the stratum of pure green-sand, indicates per- 
haps a more rapid or sudden submergence to the greater depth, appropriate to the life of 
the Globigerine, in whose empty shells the green-sand grains are supposed to have been 
formed, That towards the close of this period of deposit shallower water may have covy- 
ered the area, is suggested by the great bed of Ostrea vesicularis at that horizon. Between 
it and the chocolate, the remains of Reptilia are comparatively rare. 


From the above, I am much disposed to conclude that the clay and mixed green-sand 
marls of our upper Cretaceous were deposited in a series of estuaries, whose direction fol- 
lowed the lines of the Appalachian axis, 7. e., northeast and southwest, and which were 
protected by shore lines to the seaward. Such ashore line formed of an anticlinal of 
Eozoic rocks, separated an estuary from the Miocene ocean in North Carolina. Its crest 
can be seen where exposed by the denuding action of the Tar, Cape Fear and other rivers 
and streams. 


Il. The Fresh-water Clays of the Pea Shore. 


This deposit, which I discovered to be truly fresh-water in its origin, by the observa- 
tion of numerous species of Unio and Anodonta near its base, has been regarded by 
Rogers and all others who have examined it up to the present time, as a member of Meek 
and Hayden’s No. 1, and as lying conformably beneath the upper Cretaceous strata to the 
southward and eastward. ‘Che most important part of the deposit consists of a heavy 
black clay which is used for making brick, which rests on a bed of hard laminated clay, 
with a thin layer of iron-stone between. The clay bed at one place examined, is 25 feet 
in thickness, and at from one to three feet from its bottom occurs a bed of fresh-water 
mussels, ‘These are Unios and Anodontas of six species, all of them as pointed out to 
him by Dr, Lea, hitherto undescribed. The beds are from the top of the clay down, con- 
formable, and have a dip of about 25° to the southeast. ‘The upper surface of the clay is 
worn into holes, which are filled by the material of a bed of coarse gravel of little depth, 
which covers the whole. Above this is a bed of fine sand varying from 6 to 15 feet in 
thickness to the soil. 
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The following section of the exposure at Pea Shore, will give the best idea of its 


character. 
Fig. 55. 


= The regularity of the beds as exposed for some 
distance along the line of the Camden and Amboy 
R. R., and their S. E. dip, apparently similar to 
that of the. Cretaceous beds above them, has seemed 


to confirm the supposition of authors as to their 
horizon. I believe, however, that they really be- 
long to a much later age than the bed No. 1, and 
are really of a Pliocene period, and older than the 
stratified drift. Two reasons have a strong bearing 
on the question. A large part of the cranium of 
a horse—Equus fraternus of Leidy—was found by 
the workmen just above the Unio bed, and twenty 
feet below the top of the clay, evidently in place. 
The underlying bed of coarse red sand, is in all 
apparent respects identical with the material of a 
stratum which underlies the soil over the country 
aS 5 and 6 miles to the eastward of Pea Shore, e. g., 
the town of Haddonfield, which rests unconform- 
ably on the Ripley division of the Cretaceous. 
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EXPLANATION OF WOOD CUTS. 


Fig. 1, p. 12.—Cranium of Dendrerpeton obtuswm, Cope, natural size; from Prof. Newberry’s collection. 

Fig. 2, p. 19.—Oestocephalus remea, Cope, caudal vertebrae, natural size; from Prof. Newberry’s coll. 

ig. 8, p. 31.—Nothosaurus probably andriani, Miinst., from above; fig. 4, same from below; much reducéd; 

from the German Trias. 

Fig. 5, p. 32.—Mecistops intermedius, Graves, one-eighth natural size, profile; fig. 6, same, from above; Qu—= quadrate 
bone. From Mus. Academy Nat. Sciences; supposed to be from the Orinoco. 

Fig. 7, p. 41.—Femur of Cimoliasaurus magnus, from New Jersey, about one-fourth natural size; fig. 8, same, distal 
extremity. Fig. 9, posterior dorsal vertebra of Cumoliasaurus magnus, same individual as the last. 

Fig. 10.—Posterior dorsal Hlasmosaurus platywrus, a little less than one-fourth the natural size. 

Fig. 11.—Hlasmosaurus platyurus, scapular arch inferior elements, restored; the portions not preserved, shaded. One- 
sixth natural size. 

Fig. 12.—Pelvie arch, inferior elements of the same, one-sixth natural size; the shaded portions restored. 

Fig. 13.—The ilium of the same, lateral view; fig. 14, distal extremity of the same. 

Fig. 15.—Cervical and anterior dorsal vertebre of Cimoliasaurus magnus, (Mus. Academy Nat. Sciences) compared 
with, 

Fig. 16,—Posterior cervical and anterior dorsal vertebrae of Hlasmosaurus platyurus,; the transverse processes of the 
former incurved by pressure. 

Fig. 16 A, p. 64.—Section near apex of crown of tooth of Thecachampsa antiqua, Leidy; B, do. of Thecachampsa sicaria, 
Cope. 

Fig. 18, p. 73.—Outlines of the cups of the fourth dorsal vertebrae of Holops cordatus and JIT. obsewrus,; the external 
unshaded representing the former, the internal shaded, the latter. 

Figs. 19-20, p. 77.—Inferior and lateral views of a muzzle of Holops basitruncatus, Owen, (See Appendix to Reptilia) 
one-third natural size. 

Figs. 21-4, p. 88.—Perosuchus fuscus, Cope, living sp. from Darien; fig. 21 profile, 22 superior face of the cranium; 
the acute processes near the left canine tooth are an error of the artist; 28 the fore, and 24 the hind foot. 

Figs. 25-6, p. 85.—Lateral and superior views of the cranium of Osteolaemus tretraspes, Cope, recent species from 
West Africa. 

Fig. 27, p. 92.—Proximal portion of scapula of Hadrosaurus foulkei, from New Jersey; upper right hand figure, the 
extremity with glenoid cavity; lower figure, interior view. 

Fig. 28, p. 98.—The unidentified bone, from Monmouth Co., New Jersey. 

Fig. 29, p. 95.—Restoration of pelvis of Hadrosaurus foulkei, dotted portions wanting; a, posterior or acetabular view 
of proximal end of pubis. One-tenth natural size; b, inner view of ischium of Clepsysaurus pennsyluanicus, Lea, 
one-third natural size; from the types in Mus. Philada. Acad. Nat. Sci. 

Fig. 30, p. 103.—Caudal vertebrae of Laelaps aquilunguis, one-eighth natural size; shaded portions wanting in original; 
neural spines not completed. 

Figs. 31 to 34, pages 118-119.—Laelaps macropus, hind limb; 31, proximal extremity of tibia; 32, proximal portion of 
metatarsal; 32a, proximal extremity of same, natural size; 33, distal portion of external metatarsus, postero- 
external view; 34, antero-external view of same. \ 

Figs. 35-7, p. 122.—Ornithotarsus immanis, Cope, extremities of tibia and fibula; 35 from anterior, 36 from posterior, 
37 from extremital view: in all of these the suture defining the astragalo-calcaneum is too distinct; 86a, fractured 
extremity, showing medullary cavity with cancelli. 

Fig. 38, p. 133.—Restoration of carapace of Osteopygis platylomus: the last costal suture on each side, and the last 
small vertebral bone sutures should be erased, as they are not visible in the mature specimen. See Appendix to 
Reptilia. The anterior vertebral bone also, is not known. One-sixth natural size. 

Fig. 39, p. 134.—Osteopygis platylomus plastron, restored; shaded portions not found. 

Fig. 39, p. 139.—Proplewra sopita, carapace restored, one-sixth natural size. First vertebral not known. 

Fig. 40, p. 154.—Proximal extremity of humerus of Puppigerus grandacous. 
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EXPLANATION OF WOOD CUTS—Continurep. 


Fig. 41, p. 154.—Scapulo-coracoid of same, one-third natural size. 

Fig. 42, p. 155.—Chelone midas, Linn, carapace, from Cuvier. 

Fig. 43, p. 160.—Taphrosphys molops, Cope, anterior and posterior lobes of the plastron, shaded parts wanting; at the 
time of making the drawing the intersternals had not been found, and the cut is therefore unfinished. J/. mesos- 
ternal; Hp., episternal; Hyo. and Hyp., hyosternal and hyposternal; X?, xiphisternal; P)., pubic sutural scar; 
Is,, ischiadie do.; Gul., gular seute; Pect., pectoral; Intg., intergular scutum. 

Fig. 44, p. 161.—Taphrosphys molops, Cope, part of first and second costal bones, showing axillary pit. 

Fig. 45, p. 165.—Nuchal marginal bone of Z'aphrosphys suleatus, Leidy. Do., p. 166, restoration of plastron of the 
same, to show form of episterno- hyosternal suture; form of mesosternal erroneous; it should be diamond-shaped 
antero-posteriorly. 

Fig. 46, p. 175.—Rhabdopelix longispinis, Cope, vertebrae, ribs, phalanges, etc., from Triassic rocks of Pheenixville. 

Fig. 47, p. 186.—Lateral view of splenial bone of Mosasaurus from within, the fragment one-fourth natural size. Ex- 
tremity of same, showing articular face. From Olarksboro, N. J. ; 

Fig. 48, p. 187.—Proximal extremities of quadrate bones of Mosasawroids—six species, with sections of same just 
below auricular meatus. 

Fig. 49, p. 188.—Internal views of lateral elements of the axis of four species of Mosasauroids. 

Fig. 50, p. 215.—Section of ramus mandibuli of Clidastes propython, Cope, near the middle of the coronoid bone; 
natural size. 

Fig. 51, p. 216.—Clidastes propython, ramus mandibuli from within, and fig. 52 from above; about one-third natural 
size. 

' Fig. 53, p. 236.—Coracoid bone of Sula loxostyla, Cope, from the Miocene of Calvert Co., Maryland. The proximal 
portion was carelessly broken away by the artist and lost, so that the cut represents a more incomplete specimen 
than the description. 

Fig. 54, p. 241,—Tracks in the subcarboniferous slate near Pottsville, Pa., discovered by Wm. M. Gabb; natural size. 

Fig. 55, p. 250.—Section of the ? Miocene clay with gravel and sand superimposed, at Pea Shore, New Jersey. ‘ 
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ERRATA AND ADDENDA. 


Page 17, lines 14. and15—9. The bones here described as coracoid and limb bones are, it now appears to me, more 
likely to belong to the hyoid apparatus, as they somewhat resemble corresponding bones of Necturus ; the 
eae Oestocephalus was therefore probably branchiferous. 

“ 21,1, 5, for “be found” read, belong to one of them. 

Speak 1 for ** GNOCEPHALA” read GAINOCEPFHALA. 

“87, 1. 17, for “‘caudals,’’ read cervicals. , 

«¢ 44,1. 19, omit the word ‘‘ form.” 

‘« 44, under Elasmosaurus, Leidy having attempted to show that Hlasmosaurus is the same as Discosaurus Leidy, 
which should also include Cimoliasaurus L., I have controverted the positions assumed, in Silliman’s Am. 
Journ. Sci. Arts, 1870, 139-268. - 

‘¢ 48, 1. 18, for ‘‘anterior’’ read posterior. 

** 108, 1.16. The discovery of the outer or shortest metatarsus confirms thia measurment; its Jength is sixteen 
inches. : 

** 129,1.9. For ‘‘strongly emarginate,’’ read ‘‘ narrowed to an obtuse extremity.’’ After this see appendix, 
p. 232, where a third species, A. AsInIs, Cope, is added, and a paper in Proceedings A. Phil. Soc., 1870 
(November), where A. syNTHETICUS, Cope, is described, with two new genera ZyGoRAMMA, Cope, and — 
Homonornus. These are with Apocus erected into the family of Adscide. The new species are Z. 
STRIATULA and H. INsUETUS, Cope. 


: ‘© 129. 1. 21, omit Pleurosternum, Bell. - be 
“* 130, 1. 8. for ‘‘ Pleurosternum’”’ read Adocus. ; ¢ ; niviodal 
‘* 146, 22, the large specimen here described belongs to the O. platylomus. —- tte 4 - 
x “¢ 187, 1.1. 4—11—13—16, for ‘‘emarginatus’’ four times, read, platylomus. etal 
“ 443, line 21, for 2237” read 22. Sa 
“151, 1. 7, for ‘‘widens”’ read wide as. ; ’ aan eh 
“¢ 169, 1. 1, for PTEROSAURIA read (?)} RHYNCHOCEPHALIA. ink 
** 180, 1. 15, omit all after ‘‘ A structure somewhat resembling,’’ &e. —— 
«© 198, 1.1. The vertebra described as pertaining to Mosasaurus brumbyi belong to another reptile, probahiaes 
Liodon, which I have called L. perlatus. + 


“ 208, 1. 80. Add here three species described in Proceed. Rata Society Nat. History, Dec., 1870, 
IcTERICUS, Cope, and Liopon MuDGEI, Cope, from the Cretaceous chalk of Kansas, and L. ‘YS 
Cope, from New Mexico. ia 

“ 927,1.9. Add here two new species described with the above; CLIDAsTES CINERIARUM, Cope, and Ons 

: : VALIDUS, Cope, the latter figure in this volume, Pl. Y. fig. 5. : 

- 7 239, ety Or “lines ” read times ; for “mesosterna’’ read mesosternal. ' 
P- 233, 1.41. Adocus vyomingensis does not belong to this genus, but to an allied form, Baptemys of 
and is probably of Tertiary age. Adocus proves to have an intergular seutum foot be the type of of 
‘ combining Cryptodire and Pleurodire characters. ar. 
ae. «* 239. The bird described as Meleagris superbus, 1 am informed by Prof. 0. C. Marsh, is the _ same 
— exhibited by se at a meeting of the ere Natural Sciences, March 8th, 1870, Era di 


eee the name, and I have not seen eee As Prof. Marsh has ny of 


determination, it is entirely proper that the sp species should be: bea hi n name, 2 altus. Paes | 
heh ie ey as 7 
_ “ 242, line 6 from bottom, for ‘“ acquiescence to? read | acquiescence in; Sea Fs 
~s! neg Re te) 
or Nore.—The present work was issued up to page 105 in August, 1809, and up to page 235 in In Aon, ‘The third 
i at in ae 
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EXPLANATION OF THE PLATES. 


PLATE I. 


Figs, 1-12. Vertebra and limb bones of Polycotylus latipinntis, Cope, from Kansas; (see p. 84) one half the 
natural size. 

1, Profile of separated neural arch of-a dorsal] vertebra from the left side. 

la. Posterior view of same, showing deep compressed basis of the elevated diapophysis. 

2. Dorsal vertebra: 2a, the same from below. 

8. Another dorsal vertebra posterior view ; 8a, the same from the left side. 

4, Another dorsal, from a position less median than the last, anterior view ; 4a, the same from the left side ; 4b, 
the same, inferior view. 

5. An anterior caudal vertebra from behind, exhibiting the surfaces for chevron bones ; 5a, thé same from below. 

6. A more posterior caudal, obliquely crushed, showing proximal end of one limb of a chevron bone in place. 

7. Two vodssified cervical vertebra from below ; 7a, the same from the side, the neural arches being lost. 

8. Proximal end of supposed ilium, external view (p. 37). 9, the undetermined bone. 

10. Tibia; 11, tarsal bone. 

12. Metatarsal and phalanges. 

13. Portion of cranium of Holops brevispinis, Cope, from above; 75 of the natural size. From Tinton Falls, 
Monmouth Co., N. J. In the cabinet of Rutger’s College, N. J. 

14-15. Jlypsibema laticauda, Cope, from Sampson Co., N. Ca., one half the natural size. In the state cabinet 
at Raleigh, N. Ca. 

14, Right external metatarsal. 

15. <A caudal vertebra; 15a, inferior; 15b, posterior views. 

16. Taphrosphys nodosus, Cope, one-half natural size, from Hornerstown, Monmouth Co., N. Jersey. Portions 
of two costal bones. 


PLATE II. 


Figs. 1-9. Hlasmosaurus platyurus, Cope, from near Fort Wallace, Kansas. Fig. 1, one? forty-fifth natural 
size; figs. 2-10, one-third the natural size. 

Fig. 1. Restoration of the skeleton of Hlasmosaurus platyurus, Cope. The limbs, and the cranium behind the 
end of the muzzle, are entirely hypothetical. 

Fig. 2. Three caudal vertebra, probably eleventh to fourteenth, seen from the left side ; 2a, the same seen from 
below. 

Fig. 8. An anterior median dorsal vertebra, seen from the articular extremity ; 38a, the same from beneath. 

Fig. 8b. A median dorsal with subquadrate section, from beneath, 

Fig. 4. Anterior dorsal of the same, from the extremity ; 4a, trom below. 

Fig. 5. Two median cervicals, from the side ; «, from below, 
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Fig. 6. Two distal cervicals, with (?) parapophysis preserved ; a, from below ; 8, the articular extremity, the (?) 
parapophysis of the left side broken. 

Fig. 7. The connate atlas and axis. 

Fig. 8. The extremity of the muzzle, from above ; 8a, do. from the side, displaying the broken teeth ; 8), the 
symphysis, from below. 

Fig. 9. The alveolus and fang of a mandibular tooth. 

Fig. 10. Sacro-caudal vertebra of Elasmosaurus orientalis, Cope, from near Swedesboro, Gloucester Co., N. J., 
inferior view ; 10a, from the side. Both one-third natural size. 


= ‘ 


PLATE III. 
Four anterior dorsal vertebra of Hlusmosaurus platyurus, Cope, of one-half the natural size, belonging to the 
individual figured on Plate II. Seen from the right side. = 


° 5 PLATE IV. 
’ 
Figs. 1-8. Holops obscurus, from Burlington Co, N. J., one individual. 
Fig. 1. Cervical, dorsal and isolated lumbar vertebra a little more a three-fifths natural size. wl 
Fig. 2. Femur of same, one-half natural size. 


Fig. 3. Humerus of same, one-half natural size. 
pp Ys ae | 


Fig. 4. Vertebral column of a young Holops brevispinis, Cope, from Burlington Co., LN. ns one-half natural si si 
seen from below. 


Fig. 5. Anterior dorsal vertebra of adult Holops brevispinis, Cope, one-half natural size, from the weet rae | * 
> 5a, same from the front. c a or Sem ia ’ 
Fig. 6. Humerus of the same, one-half natural size. Thee * Cy i” - th , 
Fig. 7. Posterior-median dorsal of Holops caudatus, Cope, from Barnesboro, one-half natural size. Ma AE 


Fig. 8-9. Vertebree of Holops basitruncatus, Ow.,one-half natural size (marked erroneously on the plate 
Bottosaurus harlant). What es 
Fig. 8. Cervical vertebra of the same, from below ; fig. 9, lumbar of the same, anterior ; and 9a, inferior views. 
Fig. 10. Femur of Hyposaurus rogersii, Ow., from the inside ; one-half natural size. st ae 
a : lig. iit. Humerus of the same individual as fig. 10. Both from Barnesboro, N. J., and in the cabinet of the 
State Geological survey at Rutger’s eee = 


: PLAT Ey aa te ae a 


~ 


Fig. 1. Anterior dorsal vertebra of Paleophis littoralis, Cope, from the right side ; an from cr front t 
below. From specimens belonging to the Geological survey of N. ‘Jersey. bo ? - Ne 
_ Fig. 2. Palwophis halidanus, Cope, anterior dorsal vertebra, from below :; 2a, same from the sie 3 
species and the last, of natural size. The latter in Prof. Marsh’s collection, Yale College. Ai ete 
Fig. 3. Dorsal vertebra of Clidastes igwanavus, one-half natural size, from the side; the neural spine 
<4 away ; 3a, anterior view ; 30, view from above ; 3c, from below. me ‘This vertebra is in Prof. Marsh’s lacey 
sg ah College, Conn. Falk, 
ss oS Fig. 4. Posterior lumbar orn from Barnesboro, supposed a form rari Wels io Mos 
a It is not probably that species, but more likely Liodon valide 8, bu te of this I ‘cannot as f sure | 


, b 
4, from below. One-half natural size, 1p ha a i 


ey 


a 
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Fig. 5, Dorsal vertebra referred in the text to Liodon levis, but probably a Clidastes to be called C. antivalidus, 
Cope (Proceed. Bost. Soc. N. Hist., 1870, December), seen from the side; 5a, from below; 5), from behind. One- 
half natural size. 

Fig. 6. Fragment of ramus mandibuli of Thecachampsa sicaria, Cope, lateral view; 6a, superior view ; one-half 
the natural size. 6, apex of the crown of one of the teeth, natural size. Specimens in possession of Philip T. Tyson, 
Baltimore, Maryland, from the mouth of the Patuxent River, Md. 

Fig. 7. Crown of the tooth of Thecachampsa sericodon Cope, from Charles County, Md. Natural size. 

Fig. 8. Tooth of the same species, from Shiloh, Cumberland County, N. J. Natural size. 


PLATE VI. 


Cranium of Huclastes platyops Cope. From aboye. A little smaller than natural size. From Hurffville, N. J. 


PLATE VII. 


Fig. 1. Hyosternal bones of Adocus pectoralis. From Medford, N. J. One-half natural size. 

Fig. 2. Catapleura repanda. One-half natural size. a, nuchal, with first to middle of fourth marginal bones 
of the right side ; 0, sixth marginal ; c, eighth and part of ninth right marginals. 

Fig. 3. Osteopygis emarginatus. One-half natural size. a, nuchal with first left marginal, and parts of both 
first costals ; }, fifth left marginal ; c, tenth left marginal ; d, anterior vertebral. From Barnesboro, N. J. 

Fig. 4. Proplewra sopita, One-half natural size. a, nuchal, first marginal and first costal, broken ; }, third and 
fourth left marginals; c, fifth left marginal; d, eleventh left marginal bone; ¢, humerus, anterior view ; f, do., 
lateral view ; g, femur, anterior, and h, lateral views. 

Fig. 5. Two costal bones of the same individual, one-half natural size. 

Fig. 6. Carpal bone of another individual (from Harrisonville, N. J.). Natural size. 

Fig. 7. Proximal phalanges of fore-foot of the last individual. <A lateral view. 

Fig. 8. ?Tenth right marginal of Osteopygis chelydrinus. Natural size, 

Fig. 9. Huclastes platyops. Profile of cranium. One-half natural size. (The artist has depressed the occipital 
profile too much. ) . 

Fig. 10. Metatarsal of Stylemys nebrascensis, Natural size. 

Fig. 11. Left pubis of the same. Natural size. 

Fig. 12. Right humerus of the same individual. Natural size. 

Fig. 18. Trionyx pennatus. Costal bone ; distal extremity. One-half natural size. 

Fig, 14. Trionyx lima. Costal bone ; distal extremity. One-half natural size. 

Fig. 15. Trionyx halophilus. Vertebral and proximal portion of costal bone. One-half natural size. From 
Summit Bridge, Delaware. 

Fig. 16. Nuchal, and first and second marginal bones of Tapirosphys molops. From Barnesboro. One-third 
natural size. 


PLATE VIII. 


Fig. 1. Femur of Laelaps aquilunguis, Cope. External view, One-fourth natural size, 1 a, same, anterior view. 
Fig. 2, Caudal vertebra of the same, lateral view. One-half natural size. 2a, same, anterior view. 
Fig. 8. Anterior caudal yertebra of the same, from above. One-half natural size. 


—_ , ul ots hen 


vl EXPLANATION OF THE PLATES. 


PLATE IX. 


Fig. 1. Tibia of Laelaps aquilunguis, the inner side. 1 a, the same, anterior view. Size one-fourth nature. 
1 ¢, distal extremity of the tibia. 

Fig. 2. Fibula of the same, seen from the tibial or inner face. 

Fig. 3. Astragalus of the same, a abtengs view. One-third natural size. 3 a, external view. 3 0, inner extr emity. 


3c, ascending apophysis. 
Fig. 4. Distal caudal vertebra of the same. One-half natural size. 


PLATE X, 


Penultimate phalange of Laelaps aquilunguts, lateral view. Natural size. 


lores Us 

Fig. 2. Ungueal phalange of the same, lateral view. Natural size. 

Fig. 8. Humerus of Laelaps aquilinguis, external view. One-half natural size. 8 @, same, posterior view. ; 
Fig. 4. Ischiadic bone of the same, the inner side. One-third natural size. 


Fig. 5. Fragment of right ramus of the mandible of the same, with functional and successional teeth, One-half 
the natural size. { + 
Fig. 6. Crown of a successional tooth of the same jaw (seen in Fig. 5 behind the second tooth). ae size. 
(The artist has represented the denticulations finer than in nature. ) ——- 
Fig. 7. Beak of the Eocene fish Coelorhynchus ornatus, Leidy. From near Petersburg, Va. From the collection er." 
of John S. Haines, Germantown, Pa. The bones of the Zaelaps figured in Plates VIII., 1X. and X., are those of the - eae 
type specimen from Barnesboro, N. J, wet ai 


_ PLATE XI, ' — 


Fig. 1. Mandible of Lytoloma angusta, Cope. One-half natural size. Lateral view. 1 a, same, from ab 
1 6, median lateral marginal bone, lateral view. 

Fig. 2. Posterior part of carapace of Taphrosphys sulcatus, Leidy. Onefourth natural size, The. in 
inferior view. (The artist has omitted the distal part of the iliac scar on the left middle costal bone of the » wstaag 

Fig. 8. Cervical vertebra of Hyposaurus rogersti from-behind. Natural size. he 

Fig. 4. Laelaps aquilunguis. Extremity of non-anchylosed sacral vertebra of type specimen, One-third na 
size. 
Fig. 5. raisins view of a second sacral vertebra of same. 5d, superior aspect of the same, 

Fig. 6. Mosasaurus depressus, os quadratum, distal extremity and part posterior hook broken off se te 

view ; one-half natural size ; from type specimen from Burlington Co., NJ. 

Fig. 7. Mosasaurus maximus, os quadratum with the posterior proximal hook broken off ; one-thin 
size; external view. Museum Rutger’s College. lib 

Fig. 8. Suspensorium of Mosasaurus perhaps M. dekay?, from above; 5-11th, natural size 3 8a Os 
of the squamosal bone of the same specimen; in natural relation, ‘except its removal to a short distance me 
entering angle of the opisthotic. 


Fig. 9. Long bone (?) of the pelvis or limbs, of Rhabdopelia oad from the Trias, “ooh 
of sand stone is the section of a vertebra ; natural size. ze BB be ON Aa 
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PLATE XII. 


Figs. 1-21. Clidastes propython, Cope, from Uniontown, Alabama; one-half the natural size. 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fle. 
Fig. 
Fig. 


bee pt Sc} SE ta a 


Cranium from above. 

The same from below. 

Profile of same, with under jaw. 

Left quadrate bone external face ; natural size. 

Axis, anterior view, showing odontoid process ; natural size. 

The same, posterior view. 

Three cervical vertebre from below ; the 3d, 4th, and 5th. 

The 9th, 10th, and 11th vertebre (dorsals), from above, displaying glenoid cavity and adjacent parts of 


coracoid bone, adherent on the inferior face. 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


9. 
10. 
ilbie 


12. 


13. 
14, 
15. 
16. 
Ate 


Anterior view of the 9th vertebra (from cranium), 
Inferior view of 18th, 19th, and 20th vertebre. 
Anterior caudal vertebra, from right side. 
Posterior caudals, 
Anterior view of a caudal vertebra from a position in advance of those represented in fig. 11. 
More distal caudals. 
Terminal caudals. 
Coracoid and part of scapula of left side. 
Humerus, Ulna, Radius, and first row of carpal bones. (The latter were dislocated by the artist and 


not accurately replaced by him ; thus the interosseous margins of the outer and middle carpals should be continuous, 


&e) Natural size. 


Fig, 18. Distal extremity of humerus. 


Fig. 


19. 


Proximal extremity of humerus. 


Fig. 20. Right humerus anterior (exterior) face. 


Fig. 


21. 


Carpal bone natural size. 


Figs. 22 to 24. Liodon proriger, Cope, from the cretaceous beds of Kansas. Museum of Comparative Zoology, 


Cambridge, Mass. 


Fig. 


22. 


Muzzle from above, anterior to the middle of the prefrontal bone ; one-fourth natural size 


Fig. 23, Same in profile. 
Fig. 24. First maxillary tooth natural size. 


PLATE XIII. . 


Fig. 1—9. Meyadactylus polyzelus, Hitchcock, natural size. From the museum of Amherst college. 


Fig. 


i 


Left Femur, posterior view; 1a, inferior extremity from behind; 1b, superior extremity antero-ex~- 


teriorly ; 1c, inferior extremity from before ; 1d, same, extremital view. 


Fig. 
Fig. 
Fig. 
Fig. 


2. 
3. 
4, 
5. 


Fibula; proximal end at top, distal end at bottom of plate, middle of shaft lost. 

Tibia, proximal end external view ; 8a, same, extremital view. 

Fibula and proximal part of foot, from the outer side ; 4a, cuboid bone ; 4b, metatarsal. 

A dorso-lumbar vertebral centrum from below ; fig. 6a, proximal caudal from above showing the lower 


margin of the latteral foramen. 
Fig. 7. Two caudal vertebre, the anterior injured, and with a portion of a chevron bone, 
Fig. 8. <A distal caudal vertebra, side view. 


Fig. 9. Right anterior foot. 
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Fig. 10. (Erroneously marked 4 by the artist; see upper right hand corner of plate) connate ischiadic bones 
from below ; 10a (4a), lateral view ; 10b (4b), distal extremity. 
Fig. 11. (Below 2; number omitted in plate) probably pubes, side view. 


: PLATE XIV. 


Figs. 1 to 4. Bones of Belodon lepturus, Cope, from Phoenixville, Pennsylvania, from the priaes collection 
of Charles M. Wheatley, A. M. One-third the natural size. 

1. Median dorsal vertebra anterior view ; 1a, right side of the same. 

2. Diapophysis of dorsal with tubercular and capitular surfaces, a little more posterior in position. 


Fig. 3, 4, and 5. Three dorsal vertebrae in close connexion in the matrix but not consecutive in the ske 
Fig. 3, a dorsal near the position of fig. 2 from side; 3a, from the anterior extremity. Fig 4, a vertebra 
position posterior to 3, from the right side ; 4a, from in front. Fig. 5, centrum without processes, of a verte 
near 3. a 

Fig. 6. Diapophysis with capitular and tubercular faces, of a dorsal vertebra from between 8 and 4. 

Fig. 7. The last dorso-lumbar vertebra, with slender diapophysis and urfited capitular and tubercular fac : 
the same from behind, showing the lateral facets for the sacral diapophyses, and fragments of two or three de rm ul 


- bones covering the neural spine ; 7b, the same vertebra from below. _ os " 
Fig. 8. Caudal vertebra from the right side ; 8a, the same, posterior view. ee 


é . Fig. 9. A more posterior caudal vertebra from the right side ; 9a, the same from below. 
Fig. 10. A chevron bone posterior view. 
Fig. 11. A number of ribs with a fragment of a vertebra above them. 
Fig. 12. Fragment of the pelvis; a, the ilium ; 2, the ischium. 
Fig. 18. The left femur; 18a, proximal éteotinne ; 13b, bee extremity. 
Fig. 14. Fibula, extremity broken off. : 
Figs. 15—25. Belodon priscus, Cope. Montene Co., North Carolina. Mnseum Seay Natural Scie 
Philadelphia ; one-third natural size. be 4 
Fig. 15. Angle of the mandible, showing the truncate posteri ior margin, and inferior suture of the articular be 
15a, superior view of the same showing the transverse cotylus for the quadrate behind and margin of ] 
foramen within. ~ 
Fig. 16. Extremity of same mandible, right side of symphysis; 16a, same finieiior view; 16b, fragmento 
bone with part of orbit. 
Fig. 17. Anterior dorsal or posterior cervical of same, ‘left side ; 1a, same e from behind. ; 
Fig. 18. Portions of two dorsal vertebre, the separate neural spines, one resting “obliquely on the a 
pre. , 
Fig. 19. A caudal vertebra, left side ; 19a, the same, inferior view. ; 
Fig. 20. A dermal bone ; 20a, a profile. a+, = 
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REVISION OF THE TENEBRIONIDA OF AMERICA, 


NORTH OF MEXICO. 
By GEO. H. HORN, M. D. 


The object of the following pages is two-fold—first, to afford a proper means of making 
known to science the results of four years field work in California and adjacent regions; 
and secondly, to bring before the student of our fauna as nearly a correct list with syno- 
nymy of all our species as possible, with short descriptions and synoptic tables, whereby 
all our known species can be readily recognised, rendering it necessary to refer only 
doubtful or new ones to those having typical collections for proper comparison. 

The Tenebrionid commence a large series of coleopterous insects, of which the he- 
teromerous tarsi constitute the most important as well as the most constant character ; 
and although occupying such an important position in this Section of the great Order 
Coleoptera, it is neither peculiar, nor without exception. 

In the family Trictenotomide, as well as in Silphide Staphylinide and Colydiide, 
we have instances of heteromerous tarsi, although in some instances the character is re- 
versed, that is, the anterior tarsi ate four jointed instead of the hind tarsi. ‘Two species 
of Heteromera are said to have pentamerous tarsi (Tanyrhinus singularis Mann., and Se- 
pidium pradieri Guerin.) and one genus, Heterotarsus, has the number of joints reduced 
by one in each tarsus, so that the anterior and middle tarsi are tetramerous, while the 
hind tarsi are trimerous. 

The following characters are those which define all the genera and species known to 
me of the family Tenebrionide. 

Prosternum attaining the hind margin of the thorax, epimera never contiguous on the 
median line. Anterior coxal cavities closed behind. Tarsi heteromerous, penultimate joint 
never spongy beneath. Tarsal claws simple. First three joints of the abdomen connate. 
Elytra with distinct epipleure. 

Any heteromerous Coleopteron not possessing all of the above characters, must be re- 
ferred to some other family. Cossyphus has the epimera of the prosternum contiguous 
along the median line, and the prosternum not attaining the hind margin of the prothorax, 
and must constitute a family apart and be placed at the head of that large primary division 
of the Order in which this peculiar formation of prosternum is always found, called by Dr. 
Leconte the Rhynchophora. 

Even to the present time, many European entomologists persist in retaining Boros and 
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its allies among the Tenebrionide. Mr. Pascoe (Ann. and Mag. Nat. Hist. Ser. LY; 
Vol. III, p. 153,) renews the opinion, and while noting the fact that the anterior coxal 
cavities are open behind in Pytho, Boros, et al., appears to lay greater stress on the promi- 
nence of the coxae themselves. I fear the more prominent, or rather more visible, char- 
acter has engaged the attention of Mr. Pascoe, at the expense of the more important ones. 
In the above cited paper of Mr. Pascoe, as well as in others by Mr. Bates, on the Tene- 
brionide Fauna of Australia, etc., it is to be regretted that too little attention has been 
paid to some of our own genera, with which it is probable some of theirs are closely allied 
and perhaps identical. Many have been founded on characters of entirely too trifling 
moment, and genera have been multiplied to an extent only exceeded by late publications 
on the genera of Cerambycide’ and Curculionide. From their standpoint Eleodes in our 
fauna alone may be divided into a dozen, while each Asida might with equal propriety be 
called by a surname of its own. 

Although the coxal cavities are never confluent, they are sometimes so narrowly sep- 
arated by the prosternum as to allow the cox to become contiguous, as in Dacoderus 
and a new genus.” 

The classification adopted in the body of this paper is substantially that of Dr. Le- 
conte, with such alterations as the further study of the family seems to indicate, and while 
the systems adopted by Leconte and Lacordaire are so widely and fundamentally differ- 
ent, the arrangement of the genera is very strikingly similar. In this arrangement one 
fact may be noticed more especially; the mentum in the leading genera of each sub-family 
attains a maximum, gradually diminishing in size as the more inferior types are reached, © 
and while this is the case in each sub-family, the mentum in its greatest development in 
the three sub-families is gradually smaller. To illustrate ; in the first sub-family the men- 
tum is very large in the Gnathosiini, and minimum in Dacoderini; second sub-family, 
maximum in Asidini, minimum in Coniontini; third sub-family, maximum in Blaptini 
(and Coelocnemis), minimum in Apocryphini and Helopini; and while we have a maxi- 
mum and minimum in each sub-family, so the Tentyriidae have the mentum of maximum 
development, while the Tenebrionide of minimum, In a study of the family, I have 
often been struck with the remarkable parallelism which appears to exist between indi- 
vidual genera of many widely separated tribes. As I have been unable to consult scarcely 
a fifth part of the genera described, I cannot venture further than the mere hint above 

given. . 

Before entering on the details of the paper, I cannot omit mention ot the many kind 
friends who have assisted me in the loan of specimens, &c,; firstly, Dr. Leconte, for the 
very free use of his cabinet and library; secondly, of Dr. Lewis, for many specimens, the 


* This genus is in the cabinet of my friend, Mr. Ulke, and in Washington, D. C., and, as Mr. U. is now abroad 
LT have not been permitted to study many of the species in his cabinet. 
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result of a Summer’s trip to New Mexico; and of the members of the American Entomo- 
logical Society, of Philadelphia, as well as the Society itself, for the kind access granted 
to their collections, 

I have received valuable assistance from many kind friends, who have made collections 
in alcohol in various parts of our country, and kindly placed them at my disposal. To 
such I return sincere thanks. 

Ist. To Mr. Wm. M. Gabb, of the California Geological Survey, who made abundant 
and valuable collections in all parts of California, Oregon, Nevada, and Lower California, 
from Cape San Lucas to San Diego. 

2d. To Dr. Cronkhite for valuable collections in Owens’ Valley, California. 

3d. To Capt. Jno, E. Hill, of California, for several interesting lots from Fort Yuma. 

4th. To Dr. J. G. Cooper, for collections in the Sacramento Valley. 

My own collections in the West were made principally in California, and extend 
throughout the whole length of the State, principally in the Sacramento and Owens’ Val- 
leys, Tejon, Yuma, Fort Crook, Surprise Valley, and in the Territories of Arizona and 
New Mexico, and at all places along the road and at any camps that may have been 
made on the journey. 

This paper having been written with the view of aiding the American student of his 
own fauna, it has been the author’s endeavor to be as explicit, as so intricate a subject can 
be made. Wherever it was possible, synoptic tables of species have been added, many of 
them prepared with considerable outlay of time and trouble. If this paper can in the 
least aid those whose collections are in disorder, in properly systematising their species 
and appreciating the difference between the genera and species, and above all, if it will 
succeed in preventing them, should they ever aspire to authorship. from creating genera 
and species unnecessarily, I will feel that Iam amply repaid. And to those whose posi- 
tion will enable them to study the paper critically, it may be said that, if any errors either 
original or copied, be the means of stimulating any one to eliminate them, I think all will 
have abundant reason for rejoicing, and to these readers I respectfully request the perusal 
of Duval’s 'Tenebrionides, p. 242, and Lacordaire, Genera, V., pp. 12 and 289. 

In the following pages each species known in our fauna will be at least briefly noticed, 
and not merely references given, although the species may be well known, Some species 
of Say and Beauvois remain unrecognised, while all are probably known to us under other 
names, It is to be regretted that Mr. Walker, (Naturalist in Brit. Col. App.), has seen 
fit to publish a large number of our Oregon species, among them some-'Tenebrionide, as 
new. ‘The descriptions are for the most part totally valueless, and, were it not for the in- 
timate acquaintance all American students have with the fauna of that region, the species 
would have remained unrecognised until others, better appreciating specific characters 
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among Coleoptera, might have been induced to review his work and so describe the spe- 
cies that their correct synonymy could be properly ascertained. From the repeated study 
of his descriptions, I am fully satisfied that all the Tenebrionide, at least, are old species, 
some of them having been described for ten or twenty years. 

In regard to the classification of the family but little need here be said. After a very 
careful review of all systems heretofore published, I am inclined to adopt that of Dr. Le- 
conte, as giving in a more satisfactory manner the relations the tribes should occupy to 
each other. In a review of the succeeding pages, the reader will find the tribes numbered 
continuously, although in a fauna limited as is our own, these tribes must not always be 
considered as of equal value among themselves, nor even equivalents of those of similar 
designation in the work of Lacordaire. As the classification of the family on anything 
like a natural method has been the result of the labor of few students, and in compara- 
tively recent times, it can hardly be supposed to be as firmly fixed as that of the Carabi- 
de and Staphylinid; therefore, the author has at times varied from any systems yet 
proposed, with the view of lessening the number of exceptional cases that must inevitably 
occur where any strict line of division is allowed to conflict with natural affinities. 


The family Tenebrionidz may be divided into three sub-families. 
Hind margins of all the ventral segments corneous. 


Meso-coxee enclosed by the sterna; trochantin not visible, TENTYRIIDA. 
Meso-coxee open externally; trochantin visible. ASIDIDA. 

Hind margins of the third and fourth ventral segments partly coria- 
ceous; trochantin visible or not. TENEBRIONIDA. 


Sub-Family TENTYRITD. 


This sub-family comprises all those genera in which the ventral segments are entirely 
corneous, and the meso-coxae enclosed by the meso- and meta-sterna, and with the tro- 
chantin consequently invisible. ‘The mentum here attains its greatest development, and 
in many of the genera entirely hiding all the other parts of the mouth. ‘The sides of the 
gula are usually prominent and applied directly against the sides of the mentum, so that 
no gular peduncle can exist. The tarsal vestiture is somewhat variable, in most of the 


genera the tarsi have very coarse, almost spinous hairs, and much more rarely silky pu- 
bescent. ; 


The following table will serve to distinguish the tribes in our fauna, 
Mentum large, concealing both maxille and ligula. . 
Kpisterna of metathorax very wide; front trilobed, 
Episterna of metathorax narrow. 


EPIPHYSINI. 
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Front uni or trilobed. 


Body apterous; metasternum short. GNATHOSIINI. 
Body winged; metasternum long. 
Anterior tibize slender, with two spurs. EPITRAGINI. 
Anterior tibize with the outer apical angle prolonged 
and with a single spur, CNEMODINI. 
Front broadly rounded. THINOBATINI. 


Mentum large, concealing either ligula or maxille, never both; 
Tibial spurs distinct. BATULIINI. 
Tibial spurs very minute. 
Anterior coxe widely separated. 
Eyes transverse, finely granulated. ° ZOPHERINI. 
Eyes rounded, coarsely granulated. USECHINI. 
Anterior cox narrowly separated; 
antennee 11-jointed. STENOSIINI, 
Anterior coxve continguous ; 
antenne 10-jointed. DACODERINI, 


TRIBE I—EPIPHYSINI. 


7 


Body short, convex, apterous; epistoma trilobed, labrum prominent; mentum very 
large, entirely filling the gular cavity; ligula and maxillae concealed; thorax very short, 
anterior angles prominent, acute; elytra globose, sides embracing widely the flanks, epi- 


te) ,’ 
fitting to the mesosternum. ‘Tarsi slender, sparsely ciliate with long hairs, 


pleure narrowing; cox widely separated, the posterior transverse; prosternum closely 
This tribe contains in our fauna but one. genus. 


EDROTES, Lee. 
Edrotes, Lec., Ann. Lye. V, 141. 
E. rotundus, Say, (Pimelia) Journ. Acad., 3,251; Lec. (Edrotes) Ann. Lye. V, 141. Lac. Genera, Pl. 48, fig. 2. 


Sub-opaque, coarsely but sparsely punctured and sparsely clothed with reddish hairs. 
Length .25-30 inch. 


Occurs rather abundantly on the Plains of KKansas and Nebraska. 


E. ventricosus, Lec., Ann. Lye. V, 141; Lac. Genera, Pl. 48, fig. 8; Thomson, Arcana Nature, Vol. I, Pl. 
XII, fig. 8. . 

Shining, more finely and sparsely punctured and sparsely clothed with greyish hair. 

Length .41 inch. 

Occurs in the Desert region of California east of the Sierra Nevada, and in similar re- 


gions of Arizona and Nevada. 
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TRIBE II—GNATHOSIINI. 


Body variable in form, apterous; epistoma in our genera with at least a prominent 
middle lobe, labrum prominent; mentum large; ligula and maxillae concealed; pro- and 
mesosternum not contiguous. ‘Tarsi variable in vestiture. 


Our genera may be arranged— 


Intercoxal process of abdomen broad, truncate. 
Pronotum continuous with the flanks; middle lobe of epistoma short, broadly emarginate, 


lateral lobes very prominent. CRANIOTUS. 
Marginal line of thorax distinct. 
Mandibles toothed above. TRIOROPHUS. 
Mandibles not toothed above. 
Hind tarsi with first joint equal to 3—4. STIBIA. 
“ tarsi with first and last joints equal. TRIPHALUS. 
Intercoxal process of abdomen narrow, acute. — 

Middle lobe of epistoma rounded; eyes with superciliary ridge. TRIMYTIS. 
Middle lobe of epistoma truncate; eyes with superciliary ridge. CRYPTADIUS. 
Middle lobe of epistoma emarginate; eyes without ‘“ ~ ‘ ‘ AUCHMOBIUS. 


The last three genera may be distinguished from the preceding genera by their robust 
form. ‘The body is convex, and in two genera quite globose. ‘The sides of the thorax 
are regularly rounded and narrow gradually from the basal angles. The base of thorax 
is as wide as the base of the elytra. The form of the body is therefore regularly oval. 
The head is also less prominent and more transverse than in the preceding genera of the 
tribe. 

CRANIOTUS, Lec. 

Craniotus, Lec., Ann. Lye. V, 142. 

C. pubescens, Lec., Ann. Lye. 5, 142, the only species of the genus known. 

The genus may be readily distinguished from all others of the tribe by the very prominent 
triangular lateral lobes of the head. 'The median lobe is very short and broadly emarginate, 
labrum prominent, feebly emarginate, anterior angles rounded. ‘The epipleure and the 
elytra are connate without trace of suture. The metasternal parapleure are broad and 
without epimera. ‘The antenne are longer than the head and thorax, third joint equal to 
fourth and fifth. The last joint is small, conical and connate with the preceding, so that 


the antenne appear to have but ten joints. The last joint of the maxillary palpi is 
broadly triangular, the apical side larger in the male, and much more narrow in the fe- 
male, Craniotus is not rare on the Maricopa desert of Arizona under fallen trunks of 
Cereus giganteus, from March to November. 

Length .45-50 inch. 

TRIOROPHUS, Lee. 
Triorophus, Lec., Ann. Lye. V, 141. 
In 'Triorophus the mandibles have a superior tooth which clasps the sides of the promi- 
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nent middle lobe of the epistoma. This lobe is rounded in front, more acute at its mid- 
dle, emarginate at the sides, and with a very convex surface, so that the front is umbonate. 
The labrum is not visible. The maxillary palpi have nearly equal joints, the last being 
feebly triangular. They are alike in both sexes. The metasternal parapleure are nar- 
row, the elytral epipleuree narrow, but separated by a distinct line. 
The species of this genus may be tabulated— 
Head smooth, thorax transverse, frontal umbone large. nodiceps. 
Head coarsely punctured, thorax transverse, frontal umbone moderate. punctatus. 
Head punctured or sulcate, thorax quadrate, narrower behind. 
Elytra shining. levis. 
Elytra opaque, pubescent. subpubescens., 


T. nodiceps, Lec., Proc. Acad. 6, 447; Thomson, Arcana, Vol. I, Pl. XIII, fig. 7. 


This is our largest species, and may be distinguished by the almost entirely smooth 
head, the transverse and finely and densely punctured thorax. ‘The frontal umbone is 
more convex than in any of our other species. Found in Texas. 


Length .30 inch. 


T. punctatus, Lec., Ann. Lye. 5, 142. 


But one specimen of this species is known, a single dead individual having been 
found at Vallecito, Cal. It is stouter and more robust than the other species. The head 


is coarsely punctured, and the thorax transverse coarsely and confluently punctured. 
Length .25 inch. 


T. levis, Lec., Ann. Lye. 5, 141; rugiceps, Lec., loc. cit.; Lac. Genera, pl. 48, fig. 4. 


This is the most abundant of our species. Specimens occur from Tejon, Cal., to the 
western base of the Rocky Mountains in Arizona. ‘The thorax is nearly as long as broad 
and notably narrower behind, and has its upper surface finely but distantly punctured. 
The head varies in sculpture; in some the punctures are very fine and distant, in others 
the head is sulcate by the confluence of coarse punctures. ‘These two forms constitute re- 
spectively laevis and rugiceps. I have had opportunity of examining many specimens, and 
find every shade of variation from one to the other. 

Length .25 inch. 

T. subpubescens, brownish black, sub-opaque. Head coarsely and densely punctured and longitudinally finely 
suleate; umbone moderately prominent, finely punctured. Thorax slightly broader than long, sides moderately 
rounded. Surface convex, coarsely and densely but not confluently punctured. Head and thorax with sparsely 
placed short yellow hairs. Elytra oval, moderately convex, faintly striato-punctate with the interstices with two rows 
of very faint punctures, sparsely pubescent with the short hairs arranged between the rows of larger punctures. Body 


beneath paler. Thorax coarsely and densely punctured, meso and metasterna very coarsely punctured, abdomen finely — 
and sparsely punctured. Length .30 inch. 
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Differs from all other preceding species by its opaque surface, sparsely clothed with 
pubescence. Our other black and shining species are covered with a white dust or pul- 
yerulescence easily removed by handling. ‘This same dust-like coat may be noticed on 
many of our smooth Tenebrionide, and the more especially among those of the higher 
tribes, 

STIBIA, n. g. 

This genus differs from Triorophus by the following characters: Front trilobed, mid- 
dle lobe triangular slightly deflexed, lateral lobes broadly rounded. Tarsi pubescent and 
spinous beneath. Eyes with distinct superciliary ridge, rounded and feebly emarginate. 
Mandibles without tooth on upper surface. 

The form of the front in the unique species of this genus is entirely different from any-. 
thing seen in the tribe. The lateral lobes are broadly rounded, the middle slightly de- 
flexed, forming an angle with the rest of the front, the ridge being continous with the 
sides of the front, so that when the front is viewed from bove it appears broadly rounded 
as in the next tribe, and thus approaches the form seen in foreign genera allied to Tentyria. 


S. puncticollis, black shining, head coarsely and confluently punctured, thorax moderately convex, coarsely 
and densely punctured, one-half broader than long. Sides broadly rounded, margin acute; angles distinct; anteriorly 
feebly emarginate, posteriorly feebly sinuate. Elytra convex, elongate, oval, with nine rows of strong punctures on 
the disc, one marginal row and a short scutellar row of 8 or 4 punctures. Beneath coarsely and densely punctured. 
Legs ferruginous, brown. Length .32-88 inch. 


Peninsula of California, Collected by Mr. Wm. M. Gabb, to whom I must again ac- 
knowledge indebtedness for collections, made in all parts of California, kindly placed at 
my disposal. 

TRIEHALUS, Lec. 

Triphalus, Lec., New Species, 104. 

Triphalus differs abundantly from any of the other genera already noted. The form 
of front approaches that seen in 'Trimytis. ‘The middle lobe is rather triangular with the 
greatest dimension transverse, the sides are broadly rounded; the lateral lobes are very 
distinct and separted from the median by a well defined incisure. The mandibles are not 
toothed above. ‘The tarsi are very distinctly pubescent beneath, more so than in any 
other genera of this tribe, and with the first joint of the hind tarsi rather shorter than the 
last. 

T. punctatus, Lec., New Species, 104. 

‘The only species known, is brownish in one with head and thorax strongly pune- 
tured. The elytra have rows of large punctures in lines arranged in eight discoidal and 
one marginal series, with a short scutellar row. 

Lower California. Collected by Mr, Xantus. 

Length .26-33. 
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TRIMYTIS, Lee. 
‘Trimytis, Lec., Ann. Lyc. V, 141. 


With this genus commences a series of an oval, rather robust form. In them the 
thorax is as wide at base as the base of the elytra. The intercoxal process of the abdo- 
men is triangular and acute. The form of front in Trimytis is nearly that seen in the 
preceding genus. The middle lobe is broader with sides less convergent, and truncate, 
the lateral lobes are small, rounded and separated from the middle lobe anteriorly by a 
fissure or incisure, as in Triphalus. The eyes have slight superciliary ridges, more de- 
veloped in front of the eyes than above them. 


T. pruinosa, Lec., Ann. Lye. V, 141. Form elongate oval, convex, glossy black. Head and thorax densely 
but not very coarsely punctured. Thorax one-half broader than long, sides slightly rounded, gradually narrowing from 
hind angles, which are rectangular, apex emarginate, base truncate, anterior angles prominent acute. Elytra oval 
truncate at base, scarcely wider than the thorax at base, with eight discoidal and one marginal row of rather fine 
punctures becoming obsolete at the apex; the interstices have a single row of very fine punctures. Thorax beneath 
rather coarsely but not densely punctured, abdomen finely and very distantly punctured. Length .25 inch. 

Found at times rather abundantly under stones on the plains west of Missouri. When recent the individuals 
- have a pruinose appearance, or as if covered with a fine dust-like efflorescence. 

Length .20-24 inch. 


T. pulverea, n. sp. Piceous, sub-opaque, elongate, oval, moderately convex. Head finely sulcate from the lon- 
gitudinal confluence of punctures. Thorax one-half broader than long, convex, moderately, coarsely and densely 
punctured, sides moderately rounded. Base faintly sinuous, angles rectangular. Anteriorly slightly emarginate; an- 
terior angles not very prominent. Elytra oval truncate at base, with eight discoidal rows of rather large punctures 
and one marginal; interstices slightly convex with a faint series of punctures. Thorax beneath very coarsely and 
densely punctured. Abdomen less coarsely and not densely punctured, Length .20 inch. 


This species differs considerably from the preceding, notably in the form of the thorax. 
The thorax is rather narrower at base than at its middle, the sides are therefore more 
rounded than in prwinosa and the anterior angles are much less prominent. 

As compared with pruinosa, this species has more elongate and less convex elytra. 
The rows of punctures are better defined and the punctures more closely placed, 
so that the elytra are almost striate. When recent, this species is covered with a fine 
dust, as in pruinosa. I found but few specimens of this species at Camp Grant, Arizona, 
during the Winter, under stones, etc. 

T. abnormis, chestnut brown, sub-opaque; head rather densely and coarsely punctured; thorax broader than 
long, narrower at base than the elytra; disc moderately convex, coarsely and moderately densely punctured, especially 
toward the margins; apex feebly emarginate, base slightly sinuate, sides rounded in front, gradually narrowed to the 
hind angles, which are rectangular. Elytra elongate oval, subparallel in front, moderately conyex with striz of finely 
muricate punctures, confused at base and less distinct at apex. Body beneath coarsely but not densely punctured; 


abdomen paler, more shining, and scarcely at all punctured. 
Length .26 inch. 


This species differs not only from all its congeners, but from the group of genera, in 


reproducing a form of thorax more nearly allied to Stibia; all the other species of the 
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genera of this group have the thorax broadest at base and equal to the elytra, while the 
thorax in the present species is narrower at base than at apex. It cannot be referred to 
any other genus, and this one character alone appears really too trifling to admit of the 
formation of a new one. A single specimen collected by the expedition in Nevada, under 
Clarence King. 

CRYPTADIUS, Lec. 


Cryptadius, Lec., Ann. Lye. V, 140. 
Epistoma with the middle lobe produced truncate, labrum slightly prominent, entire. 


Maxillary palpi slender, eyes subemarginate, with a distinct superciliary ndge. Mentum 
large, transverse, entirely filling the buccal cavity. Antenne 11-jointed, slender, slightly 
thickened externally ; 3d joint larger. Legs slender, bicalearate. Anterior tibize with the 
outer angle prolonged. Posterior cox approximate, 

C. inflatus, Lec., Ann. Lye. V, 140. Black, very convex head and thorax, finely punctured. Thorax short, 
narrower anteriorly, sides rounded, slightly margined. Elytra finely muricato-punctate. Base of antenne and feet 


brownish. Length .23 inch. 


A single specimen was found at San Diego, and subsequently lost while being sent 


abroad for study. No other specimens have since been found. 


AUCHMOBIUS, Lec. 
Auchmobius, Lee., Ann. Lye. V, 140. 
Epistoma with the middle lobe produced, deeply emarginate, and with convergent 


sides, lateral lobes broadly rounded. Labrum moderately prominent, feebly emarginate. 
Maxillary palpi slender, last joint broader oval. Eyes feebly emarginate and without su- 
perciliary ridge. Antenne with the first three joints nearly equal and longer than the 
others; joints 4-10, gradually increasing in breadth, slightly flattened, last joint oval, 
acute and smaller than the preceding. Anterior tibiz with the outer angle prolonged. 
Tarsi with spinous hairs beneath. 

This genus and the preceding have been removed from the group Thinobatini, in 
which they were placed by Dr. Leconte, on account of the prominence of the middle lobe 
of the epistoma. In the tribe named, the epistoma is very broadly rounded and without 
any undue prominence of either of the lobes, which are faintly indicated by obsolete 
sutures, 

A. sublevis, Lec., Ann. Lye. 5, 140. 

This insect is of very robust form, broadly oval, and very convex, nearly smooth and 
shining, with few fine punctures on the head and thorax, and rather coarse ones on 
the elytra. It appears to occur in many parts of California, though rare everywhere. 
Specimens occurred most abundantly in Owens’ Valley, one at Tejon, another in the 
Southern Coast Range. It varies in size from .3-.4 inch; and one from the latter locality 
is smoother and of a longer oval. 


NORTH OF MEXICO. 263 


TRIBE III—EPITRAGINI. 


Body generally elongate oval, winged; epistoma with at least a prominent middle 
lobe in our species; labrum prominent; mentum large, entirely filling the gular cavity; 
elytra with narrow epipleure ; metasternum long; parapleure narrow; middle coxe en- 
tirely enclosed by the sterna, hind coxe approximate, intercoxal process of abdomen 
acute; tarsi usually pubescent beneath. 

Than this tribe there is probably no other more difficult of position ; each genus pos- 
sessing characters peculiarly its own, yet all are connected by many points of structure, 
rendering the tribe at least as natural as any of those which precede. Composed origin- 
ally in our fauna of but one well defined genus, with characters unknown in any other 
preceding or following it in the Tentyriide, it was not a matter of any great trouble to 
assign it to a position in an analytical table. The addition of one other genus renders its 
study no less difficult in our fauna than Lacordaire found it in the genera of the whole 
world. 3 

‘Two genera alone compose this tribe in our fauna, and may be readily distinguished 
from each other as follows :— 

Mesosternum divided, receiving the prosternum, EPITRAGUS. 
¥ not divided, prosternum not prolonged. SCHOENICUS. 


EPITRAGUS, Latr. 
Epitragus, Latr., Hist. Nat. Crust. et Ins. X, p. 322. 


The characters of this genus have been so thoroughly exposed by Lacordaire (Genera 
des Coleopteres V.) that it is unnecessary to repeat, while any characters peculiar to our 
species, or not heretofore noted, will be developed either in the table which follows or in 
the description of each species. For a long time but one species was known in our 
fauna; our collections now contain eight, either described within a very few years or now 
for the first time made known. ‘The epistoma varies considerably in outline and to the 
same extent in our species as has been already noticed in foreign ones. 

Our species may be arranged as follows :— 

Thorax narrower than elytra; supra-orbital ridge distinct. submetallicus, 
Thorax as wide at base as elytra, 
Thorax dissimilar in 4 and 9. 
Anterior angles of thorax very acute and more or acutus, 
less prominent. arundinis. 
canaliculatus. 
Thorax similar in both sexes, 
Eyes with supra-orbital ridge; elytra not pubescent. pruinosus. 
Eyes without  ‘“ “ ; elytra pubescent. 
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Elytra emarginate ‘at apex. dentiger. 
Elytra entire at apex. tomentosus. 


plumbeus. 
E. submetallicus, Lec., Proc. Acad. 7, 224. 


This is the largest as well as the most aberrant of our species. ‘The thorax 
is narrower at base than the elytra, the sides parallel behind the middle, anteriorly 
broadly rounded, anterior angles not prominent, but obtuse. ‘The head is sub-quad- 
rate. The epistoma strongly trilobed, middle lobe rounded and prominent, lateral 
lobes very prominent and acute with an emargination between them and the middle 
lobe. The sides of the epistoma in front of the eyes do not converge, and the head 
thus assumes a more nearly stib-quadrate form than in any other of the species. The 
eyes are very convex and have a strong supra-orbital ridge. ‘The characters above given 
seem to be sufficient for generic separation. Genera among Tenebrionide threaten to be- 
come very numerous, according to the value at present assigned to characters, and I there- 
fore prefer to indicate as few as possible consistent with anatomical variations. 


E. acutus, Lec., New Species, 373, p. 108. Texas, Kansas and Mexico. 
Length .46-.50 inch. 


E. arundinis, Lec., New Species, 874, p. 108. Middle States, near the coast. 
Length .40 inch. 


E. canaliculatus, Say, Long’s Exped. 2, 281. Colorado, New Mexico and Arizona. 
Length .40-.45 inch. 


These three species have been so thoroughly described and compared, (Lec. loc. cit.) 
that nothing further need be said. The form of epistoma varies sufficiently to enable 
each species to be recognised by it. ‘The middle lobe is most prominent in the first two, 
broadly rounded in the third. ‘The lateral lobes are more prominent in the second and 
least evident in the first ; in all the sides of front are slightly convergent. ‘The thorax is 
dissimilar in the sexes. In the male the thorax is slightly flattened at the middle of the 
disc, bounded by two slightly elevated ridges, between the ends of which the anterior 
margin of the thorax is emarginate. The anterior angles in all three species are very 
acute and prominent. 

E. pruinosus, rufo-piceous, shining, with scarcely any metallic lustre, elongate oval convex, surface moderately, 
coarsely and not densely punctured, elytral punctures not in strie. Eyes with supra-orbital ridge limited within by a 
distinct longitudinal groove. Thorax broader than long; anteriorly, feebly emarginate, angles rectangular, sides 
feebly rounded from the base, marginal line slightly convex downwards, base feebly sinuate, angles scarcely acute. 


Beneath, very coarsely and sparsely, abdomen finely and densely punctured, and with a very sparse and short pubes- 
cence. Length .48 inch. When recent, covered with a fine cinereous efflorescence. 


Collected by myself in Owens’ Valley, Cal.; Arizona, Coll. Lec. 


ie erase 325 ag 4 ; See) et i 
With this species commences a series in which the thorax is similar in both sexes, and 
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the anterior angles of the thorax are less acute and prominent than in the three preceding - 
species. From canaliculatus, with the female of which it may be confounded, it may be 
readily distinguished by its coarser and less dense punctures, by its color and by the 
strong supra-orbital ridges with the longitudinal groove within. 

E. dentiger, dark wneous, elongate oval convex, surface not coarsely and very sparsely punctured. Thorax 
broader than long, narrowed in front, feebly emarginate anteriorly, sides feebly rounded from the base, angles acute, 
base strongly sinuate. Elytra with cinereous pubescence arranged in irregular patches, apex apparently emarginate, 
marginal line of elytra not extending to apex, but terminating ina small tooth near it. Base of elytra emarginate 


and with a faint impression within the humeri. Beneath, finely punctured and sparsely covered with cinereous pu- 
bescence. Length .46-.48 inch. 


Not rare at Camp Grant, Arizona, under the bark of mesquit. May readily be dis- 
tinguished from all the species by the peculiar arrangement of the pubescence, as well as 
by the apparent emargination of the elytra (when viewed from above) caused by the ab- 
rupt termination of the marginal line of the elytra in a small tooth near the apex. 


E. tomentosus, Lec., N. 8. 376, p. 109. Florida. Length .40 inch. 


EH. plumbeus, Lec., N.S., 375, p. 109. 


These two species have the thorax much more transverse and with less evident ante- 
rior angles, than any of the preceding species. rom each other they may be readily dis- 
tinguished by the characters in the table, as well as by those given by their author. 
E. plumbeus has more rugose elytra than any other species, 

Length .40 inch, 

Occurs in the 'Trans-Mississippi region. 


The Epitragi of the whole Western Continent appear to need a thorough revision, no 
monograph to my knowledge having ever been published. From the small amount of 
study given to the species foreign to our fauna, the groups appear sufficiently well marked 
and the species so abundantly distinct, that the task would prove by no means a difficult 
one to any student with large series of specimens. ~ 


SCHOENICUS, Lec. 
Schoenicus, Lec., New Species, p. 109. 


8S. puberulus, Lec., loc. cit. p. 110. 


The description of this insect has been so recently published, that further comments 


are unnecessary. 
Length .34 inch, 


Found in Georgia, Florida, and New Jersey (Cab. Ent. Soc). 
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TRIBE IV—CNEMODINI. 


Mentum large, completely filling the gular space, lateral processes of gula triangular, 
applied against sides of mentum. Front with a prominent middle lobe completely con- 
cealing the labrum. Prosternum not produced. Mesosternum short, not prominent be- 
tween the coxee; cox entirely enclosed by sterna, trochantin visible. Metasternum long, 
(body winged) parapleuree parallel. Intercoxal process of abdomen acute. Tarsi with 
two rows of short spine-like hairs. Legs slender, anterior with the apical angle produced 


and with a single short spur. Antenne 11-jointed, last joint oval acuminate. 


CNEMODUS, Horn. 


‘ 


Mentum large, transverse, concealing maxill and ligula, hexagonal, rounded in front. 
Labrum concealed. Mandibles deeply emarginate and with an acute tooth at tip, and 
deeply grooved on their outer face. Maxillary palpi short, first joint obconical and larger, 
second shortest, last oval. Front with a prominent middle lobe, with a reflexed margin 
and emarginate, sides of front broadly rounded; head short, broader than long, eyes 
prominent and coarsely granulated. Antenne equalling half the length of body, rather 
slender, slightly thicker at tip, glabrous; joints nearly equal in length, except eleventh, 
which is shorter, oval and acuminate at tip; joints thickened at distal extremity. Thorax 
slightly transverse, somewhat narrower than the elytra. Scutellum triangular, longer 
than wide. Epipleure extending to the tips of elytra, narrow, anteriorly badly defined. 
Legs slender, tarsi long, slender, exceeding in length their respective tibiz; joints slender, 
cylindrical, last joint longer. Anterior tibie flattened, external apical angle prolonged, 
and with an acute tooth at middle of external edge, and with a single spur. 

With the above characters I define a tribe and genus having nothing known to me, 
allied to them. In form the unique species resembles Hypselops, Sol., and it is possible 
that this South American genus should be associated with the one now under considera- 
tion. So many curious characters are found blended in this insect, that it is really diffi 
cult to tell to which most prominence should be given. ‘The legs bear a striking resem- 
blance to those of some of our Lamellicornia, as Macrodactylus or Dichelonycha. 


C. testaceus, yellowish testaceous, head obtuse, as long as broad, moderately coarsely punctured between and 
in front of the eyes. Thorax wider than long, convex, sides broadly rounded, anteriorly feebly emarginate, angles 
obtuse, posteriorly truncate angles distinct, disc nearly smooth, moderately shining, more coarsely punctured toward 
the lateral margins. Marginal line scarcely distinct, pronotum almost continuous with the flank. Elytra elongate, 
subparallel, twice as long as head and thorax, surface shining, and densely aciculately punctured, humeral angles dis- 


tinct, obtuse. Beneath faintly and sparsely punctured and sparsely clothed with yellowish hairs Length .32, 
: 32, 


width .11 inch. , 


The whole surface of the body appears to have been, when recent, covered with very ; 


short, sparsely placed, sub-erect hairs. Those on the under surface of the body are short, 
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sparse and recumbent, except upon the prosternum, where they are much longer and 
erect. For the unique of this interesting species I am indebted to Capt. John E. Hill, of 
the California Volunteers, to whose industry, exercised under the excessive heat of the 
Summer at Fort Yuma, I owe many fine species. 


TRIBE V—THINOBATINI. 


Body more or less elongate oval, with or without wings. Epistoma broadly rounded, 
without prominent middle lobe. Mentum large, concealing the parts above. Middle 
coxee without trochantin, coxe enclosed by sterna. Intercoxal process of abdomen acute. 
Tarsi ciliate beneath. 

As here recognised but two genera constitute the tribe, as follows : 

Anterior tibize with outer angle prolonged. EURYMETOPON, 
«truncate at tip. EMMENASTUS. 

The character made use of by Lacordaire for defining the groups of genera of the tribe, 
appears to be of no value whatever, species occuring in both our genera with and with- 
out wings. 

EURYMETOPON, Esch. 

Eurymetopon, Esch., Zool. Atl. IV, p. 8. 

In this genus the apical angle of the anterior tibie is prolonged and acute, and the 
eyes have a well defined supra-orbital ridge. 

Our species are as follows: 


Margin of front continuous. Winged. rufipes. 
Not winged. convexicolle. 
bicolor. 
Margin of front with a slight notch on each side. 
Anterior tibiz scarcely serrate, winged. punctulatum. 
sodalis. 
Anterior tibie distinctly serrate, winged. serratum.,. 


E. rufipes, Esch., Atlas IV, p. 8; pl. 18, fig. 1; abnorme Lec. Ann. Lye. 5, 188. 

Not rare under mesquit bark, Arizona. 

The synonymy is determined from a duplicate of Eschscholtz’s type in the cabinet of 
Dr. Leconte, who described his species under the impression that rw/ipes was apterous. 

Length .80-.35 inch. 

E. convexicolle, Lec. loc. cit. 

Very distinct by its much more robust form, shorter, and apterous. Is not rare under 
stones everywhere in California. 

Length .30 inch. 


268 REVISION OF THE TENEBRIONIDA OF AMERICA, 


E. bicolor, elongate oval, convex, head and thorax brownish ferruginous, remainder of body black. Head 
densely and coarsely punctured, more sparsely near the occiput. Thorax transverse, one-half broader than long, 
slightly narrower in front, densely and coarsely and at the sides confluently punctured ; anteriorly feebly emarginate 
angles not prominent; posteriorly bisinuate angles acute, moderately prominent; sides broadly rounded from the base 
to apex. Elytra black, oval, closely aciculately punctured in striz, interstices more finely punctured. Prosternum 
very coarsely and confluently punctured, pectus and abdomen coarsely and moderately densely punctured, legs and 


antenne ferruginous. Length .26 inch. 
Quite distinct from convexicolle by the characters above given. The hind angles are 


more acute and prominent than in any other of our species. Specimens rarely occur in 
which the entire color is black. It is also more robust than the species already referred to. 


E. punctulatum, Lec., N. Spec., 366, p. 105. 


One of the most singular species of the genus in several characters. ‘The penultimate 
abdominal segment in the male is short and broadly emarginate, as in the other species. 
The same segment in the female has a deep emargination each side of the middle, leaving 
a central acute tooth or lobe extending to the middle of the last segment. In this and 
the following species the line of the front is not continuous. On each side of the front at 
the termination of the supraorbital ridge, is a slight notch, being in this genus the last 
trace of the trilobed front seen in all the preceding genera. 

Length .27 inch. 


E. sodalis, alate, brown, scarcely shining, elongate oval, head coarsely and densely, thorax less densely punc- 
tured. Thorax broader than long, sides broadly rounded, scarcely narrower in front, angles obtuse. Elytra aciculately 
punctured in distinct stria. Beneath very sparsely punctured. Feet, palpi, antennze and margin of front paler. 
Length .22-.24 inch. 


Not rare in Owens’ Valley, and occasionally found at Fort Yuma, California. 

Differs from the preceding in having the sides of the thorax regularly rounded, scarcely 
rounded anteriorly, and by the anterior angles being obtuse, as well as in the absence of 
the peculiar sexual characters of the preceding. : 


E. serratum, Lec. N. S. 367, p. 106. 
This species has the anterior tibiz distinctly and, for its size, strongly serrate. 
Length .12 inch. 


E. ochraceum, Esch., loc. cit. 


Is unknown to me. I suspect it to be an immature specimen of convewicolle, Lec. 


EMMENASTUS, Motsch, (emend. Lec.) 
Emmenastus, Motsch., Bull. Mose. 1845, seth 


Regarding this genus there may yet be room for some doubt. Mannerheim states 
that E. rugosus, Motsch., the type of the genus, is merely a specimen of Blapstinus pul- 
verulentus, while in the cabinet of Dr. Leconte a specimen of Coniontis subpubescens bears 
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P the name of E. rugosus, from the hand of Motschulsky. While rejecting the typical 
species to the doubtful list, the genus must be retained, an illustration of the prediction of 
a genus by an author who at the same time commits a specific blunder in doing it. 
Our species thus far known, are as follows: 


Winged species—metasternum long. it Cov anae ss 


longulus, 
Apterous species—metasternum short. 


Larger species ; fuscous or ferruginous, punctatus. 
subopacus. 
pinguis. 

Small species; black, with paler legs. 

Margin of thorax sub-parallel behind middle; angles 
rectangular. ater. 
Margin of thorax sinuate near hind angle, angle acute. acutus. 


&é “«  — younded and gradually narrowing to 


apex, obesus. 
Margin of thorax rounded, wider at middle, angles 
obtuse. obtusus. 


E. texanus, Lec., N. Spec. 372, p. 108. Texas. Length .30 inch. 
E. longulus, Lec., Ann. Lye. 5, 138. (Eurymetopon) Southern Cal. and Arizona. 


This species differs from the preceding in having the base of the thorax much less dis- 
tinctly sinuate, angles more obtuse. ‘The surface of thorax at middle is very sparsely 
and at the sides confluently punctured, while in tex anus the surface is densely and very 
evenly punctured. 

E. punctatus, Lee., N. Spec. 368, p. 106. Lower California. 

Recalls the form of Kurymetopon rufipes. Length .80-.37. 

E. subopacus. Elongate oval, subopaque, moderately convex, head densely and coarsely punctured; thorax 
coarsely and moderately densely punctured, punctures more dense at the sides; wider than long, narrowed in front, 
anteriorly emarginate, posteriorly truncate, sides feebly rounding from the base, angles obtuse. Elytra distinctly 


punctured in striz, interstices flat, subopaque and smooth. Beneath paler, prothorax and pectus densely and coarsely 
punctured, abdomen not coarsely and moderately punctured. Length .35 inch. 


Found at Fort Grant, Arizona, under stones. Third much more convex than punctatus 
and more elongate and less obese than pinguis. 

E. pinguis. Lec., N. Spec., p. 107. Lower Cal. 

A very robust Coniontis-like form. 

Length .30 inch, - 


E. ater, Lec., Ann. Lye. 5, 189. (Eurymetopon.) California. 
Black, with brownish or ferruginous legs, regularly oval and convex. Thorax with 


the sides parallel behind the middle and with the angles rectangular. Length .20 inch. 
AMERI. PHILOSO. SOC.—VOL. XIV.—68 
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BE. acutus. Black, subopaque, elongate oval, convex. Head and thorax densely and coarsely punctured. 
Thorax broader than long, narrower at apex, base truncate, sides broadly rounded anteriorly, sinuate near hind angles, 
which are acute. Elytra oval, punctured in irregular strie, truncate at base, humeral angles acute and prominent. 
Beneath coarsely and not densely punctured. Length .19 inch. 

Nebraska, collec. Leconte. Can with sien ey be distinguished from ater except by 


the margin and angles of thorax. 
E. obesus, Lec., Ann. Lye. 5; p. 188 (Eurymetopon); converus, Lec., N. Spec. 3, p. 107. 
I unite the above two species, being unable to discover any difference save a little 


more rounding of the sides of thorax. 
From California, New Mexico and Nebraska. Length .20-.26 inch. 


E. obtusus, Lec., N. Spec., p. 107. 
This is much flatter than any of the smaller species, more elongate and with the sides 


of the thorax more strongly rounded and narrower at base than middle, 
Middle California. Length .30 inch, . 


E. rugosus, Motsch., Bull. Mose. 1845, 1, p. 75. 
Is unknown and the description unrecognisable. 


From Sitkha. 
TRIBE VI—BATULIINI. 


Mentum large, concealing ligula but exposing the bases of the maxille, and with a 
broad gular peduncle. Middle coxe entirely enclosed by sterna, trochantin invisible. In- 
tercoxal process of abdomen triangular. Legs short, tibial spurs distinct. Tarsi short, 
spinose beneath. 

I have removed Anepsius from the tribe, as it has the middle coxe open externally 
and the trochantin visible. It will be found in the next sub-family. The single genus 
Batulius constitutes this tribe, containing but two species. 


BATULIUS, Lee. 
Batulius, Lec., Ann. Lyc. V. 148. 


B. setosus, Lec., Ann. Lye. 5, 148. 
Length .14 inch. 


Occurs in the Deserts of the Gila, 

B. rotundicollis, Lec., Ann. Lye. 5, 148. 

These are both small testaceous insects. The former is the larger, more robust and 
sparsely covered with yellowish hairs. The sides of the thorax are broadly rounded and 


the disc more convex. In rotwndicollis the thorax is shorter, somewhat narrower behind, 
and less strongly rounded on the sides,. 


Length .10 inch. 
Occurs with the preceding. 


_ 2 a ee 
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TRIBE VII—ZOPHERINI. 


Mentum large, barely concealing ligula and maxille, inserted on a broad short gular 


process. Middle coxe entirely enclosed by sterna, without trochantin. Anterior cox 


widely separated. ‘Tibial spurs very minute. Eyes very finely granulate. Body elon- 
gate, apterous and covered with asperities. 
Four genera are comprised in this tribe:— 
Tarsi sulcate; ligula concealed. 
Antenne received in deep grooves. 
Joints 9-11, connate, truncate at tip. ZOPHERUS. 
Saeed eee a, puted 6 1S PHLQODES. 
Antennal cavities obsolete behind, antenne as in Phlceodes. NOSERUS. 
Tarsi not sulcate; eyes prominent, antenne not received in grooves. 
Antenne with joint 10 broader than 9 and 11, and free. PHELLOPSIS. 


ZOPHERUS, De Cast. 
Zopherus, Cast., Hist. Nat. Ins., Col. II, p. 205. 


The Zopheri are much more convex than the species of the other genera of this sub- 
family, and present well defined specific differences among themselves, 
Six species are known to inhabit our Territories— 
Elytra quadrituberculate at apex. 
Elytra bituberculate at apex. 


nodulosus. 


Body above with narrow white marginal band from anterior 
angle of thorax to apex of elytra. elegans. 
Body above entirely black. : 


Elytra with smooth elevated tubercles. 


Tubercles round, very convex, approximate and shining. concolor. 


Tubercles round, flattened, distant and subopaque. guttulatus. 

Tubercles elongate, flattened, moderately shining. tristis. 
Elytra finely granulate, opaque. opacus. 
Elytra finely punctured, moderately shining. gracilis. 


Z. nodulosus, Sol.,* Ann. Ent. Soc. France V—42. Texas. 


* Since this paper has been placed in the hands of the Society for publication, I have been informed by letter 
from M. A. Sallé, of Paris, that our common Texan species quoted in all American authors as Z. nodulosus, Sol., is 
not that species, and should receive another name. Ina monograph of all the species of Zopherus, prepared but still 
unpublished, Sallé proposes to call it Haldemani. A true specimen of nodulosus, Sol., is now before me, having 

"been sent me by Sallé, to whom the type was accessible. Nodulosus is more elongate, less robust and rather less con- 
vex. The black spots of the thorax are more numerous and cover a larger space without becoming confluent into a 
large patch, as in haldemani. The black spots of the sutural row are small, elongate oval, distant and not confluent 


re  — ———— ee 
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This very beautiful little species may be readily known by the characters above given. 
The narrow white margin of the elytra is equal to about a third of the width of each ely- 
tron. ‘The rounded elevated black tubercles contained in this white space are much more 
distinct than on any other portion of the elytral surface. ‘Toward the suture they become 
more flattened, their arrangement more confused and their boundaries very poorly defined, 
so that they appear to range from one unto the other. 

A single specimen collected by D. Palmer, in the Canon de Chelly, New Mexico, and 
kindly placed at my disposal, through the Agricultural Bureau at Washington. 

Occurs in eastern New Mexico, at the base of Rocky Mts. 

Z. concolor, Lec., Ann. Lye. V. 180. 


Z. guttulatus, Horn, Trans. Ent. Soc. 1867-160. 
Southwestern Texas. Coll. Am. Ent. Soc. : 


Z. tristis, Lec., Ann. Lye. V. 180. Colorado and Gila Deserts. 
Not rare at Fort Grant, Arizona, under loose bark of mesquit. 


Z. opacus, Horn, Trans. Ent. Soc. 1867-161. 
Specimens from Nevada, in my cabinet and that of H. Ulke. 


Z. gracilis, Horn, Trans. Ent. Soc. 1867-161. 
Unique specimen from Fort Whipple, Arizona, in cabinet of Dr. Leconte. 


A monograph of our species may be found in Trans. Ent. Soc. of Philadelphia, 1867, 
pp. 159 et seq. 


PHLC@ODES, Zee. 
Phlwodes, Lec., Class. Col. N. A. p. 216. 
Ageonoma, Pascoe, Journ. Ent. II, p. 487. 


‘Two species from California belong here. Both are moderately elongate, depressed 
insects, with surface very coarsely sculptured. | 


into a long black stripe, as in haldemani. In the former species the elytra have the black spots between the suture 
and sides much larger and more numerous, while the similar region not only of the elytra but also of thorax in halde- 
mani, is in major part white. The white patches of the under surface are larger in nodulosus and occur on each 
side of the head, prosternum, meso and metasternum, and first, second and third abdominal segments. In all cabinets 
the name Z. haldemani, Sallé, should be substituted for that of Z. nodulosus, + Hald. 

Z. elegans, similar in form to tristis or concolor, but rather more slender; black, subopaque; thorax longer than 
broad, broader in front, sides moderately rounded and gradually narrowing to base, surface moderately convex, with 
sparsely placed distinctly muricate punctures, each bearing a scale-like hair; margins with a narrow white space, in 
which are included moderately elevated, smooth round black tubercles. Elytra elongate oval, narrower-than the 
thorax, moderately convex and with nine rows of tubercles more confused and less distinct at the suture, and becom- 
ing more rounded, distinct and distant toward the sides, where there is a narrow band of white containing three of 


the rows of tubercles. Body beneath black and opaque, very sparsely punctured, each puncture with a scale. 
Length .60 inch. A 
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P. diabolicus, (Nosoderma) Ann. Lye. 5-130, and Pacif. R. R. Reports and Surveys IX, Append. 1, pl. 1, fig. 2. 

From California. Abundant at San Jose. Length .6-.8 inch. 

T. pustulosus, Lee., Class. Col. N. A. 216, (Nosoderma); Proc. Acad. 1859-77. 

Differs from the preceding in the much finer granulation of the surface, and by the 
total absence of the white patches at the humeri and apices of elytra. Both species occur 
under dead oak bark, pustulosus being very abundant at ‘Tejon. 

Length .60-.85 inch. 

NOSERUS, Lee. 


Noserus, Lee., Class. Coll. N. Am. 216, 
N. plicatus, Lece., loc. cit. (Nosoderma) Lec., Proc. Acad. 1859-77. 


Not rare at Fort Tejon, under oak bark. 
Length .55—.72 inch. 


PHELLOPSIS, Lec. 
Phellopsis, Lec., Class. Coll. N. Am. 216. 
P. porcata, Lec., loc. cit. (Nosoderma) Lec., Proc. Acad. 6-235. 


Occurs abundantly in Oregon. 
Length .55-.62 inch. 


P. obcordata, Lec., Class. Coll. N. Am. 216; (Boletophagus) Kirby, N. Z. 236. Eastern and Middle States 
and Canada. 


These two species are closely allied and not easy to describe as distinct. Porcata is, 
however, dark brown, while obcordata is ferruginous brown. Both species may be described 
as having the following elytral sculpture: Ist. A sutural elevated ridge. 2d. A ridge ex- 
tending from the base of elytra more or less continuous, terminating in a tubercle. 3d. A 
short ridge. ‘These are separated from each other by a row of deep perforations. In por- 
cata the second ridge is continuous and the third not very prominent; in obcordata, the 
second ridge is interrupted at its lower half, and consequently not reaching the tubercle, 
and the third very prominent. Similar in length to the preceding. 


TRIBE VIII—USECHINI. 


Mentum moderately large, broadly rounded in front and barely concealing the ligula. 
Middle cox enclosed by sterna, trochantin not visible. Coxe widely separated. Tarsi 
not sulcate beneath. Antenne eleven jointed; joints free, last rounded and larger than 
preceding. Antennal groove marginal, visible from above. Eyes rounded, coarsely 


granulated. 
USECHUS, Motsch. 


Usechus, Motsch., Bull. Mose. 1845-1, p. 79. 


U. lacerta, Motsch., loc. cit. Rhagodera tuberculata, Motsch., (nec Mannerheim) Etudes Entom. Ann. Y. 
p. 22. 
Found near Santa Cruz, Cal. Length .20 inch. 
For a fuller account of this insect see Proc. Ent. Soc. 1867-293. 
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TRIBE IX—STENOSIINI. 


Mentum large, inserted on a gular peduncle, maxille exposed, ligula partly visible. 
Trochantin not visible. Coxe moderately separated. Legs feeble, tibial spurs obsolete. 
‘Tarsi ciliate. Antenne eleven jointed. Elytra feebly embracing body. Head strongly 
constricted behind. Eyes divided (in our species), coarsely granulated. 


One genus in our territory belongs to this tribe. 


ARAOSCHIZUS, Lee. 
Areoschizus, Lee., Ann. Lye. V. 188. 
It is incorrect that the eyes have been said to be entire. ‘They are divided by the 


side of the head, the larger portion being enclosed between the margin and another lon- 
gitudinal elevation, while a smaller portion, sometimes of only three or four lenses (in 
costipennis), is visible beneath. Attention was directed to this by the discovery of a 
second species in which one-third of the eye is below the margin of the head. 


A. costipennis, Lee., Ann. Lye. V. 138; Lac. Genera, Pl. 49, fig. 4; Thomson, Arcana, Pl. XIII, fig. 11. 

Occurs from Vallecito, Cal., to near Fort Cummings, New Mexico. 

Figured by Lacordaire, Gen. des Coleop., pl. 49, fig. 4 (poor figure). 

A. sulcicollis, light brown, head elongate oval, gradually narrowing behind the eyes, coarsely punctured, 
each puncture bearing a yellowish scale-like hair, epistoma smoother; thorax longer than broad, smaller and narrower 
than head, disc coarsely punctured and with yellowish scale-like hairs; slightly channelled longitudinally and with 
two obtuse elevated ridges bounding the groove; thorax narrower behind, sides anteriorly strongly rounded, poste- 
riorly sinuate with distinct angles, apex and base truncate; elytra elongate oval, humeral angles not distinet, with 


four acute cost on each elytron, interstices flat, with a double row of very coarse punctures; body beneath rather 
finely punctured and with sparsely placed yellowish scales. Legs with yellowish scale-like hairs. Length .16 inch. 


Collected in Owens’ Valley, California, under stones in very dry places, and very fre- 
quently, though probably merely accidentally, with ants. Very abundant during Spring 
and Summer. 

Differs from all our other species by the very narrow thorax. Anteriorly the sides 
are broadly rounded, posteriorly becoming sinuate and narrowing so that the base is one- 
half smaller than the broadest part of the thorax. ‘The elytra are‘elongate oval as in cos- 
tipennis, the coste have a row of recumbent scale-like hairs, the interstices are usually 
flat, though at times faintly carinate. The elytral coste are four in number (including 
the sutural), the first and second do not extend to the tip and are unequal in length, the 
first being longer, the third extends from within the humeri to the apex, the fourth is 
marginal and unites with the third near the apex. 

A. regularis, dark brown, head rotundate-oval, broadly rounded behind the eyes; thorax longer than broad, 


searcely narrower or smaller than the head, dise feebly channelled, anteriorly and posteriorly truncate, sides ante- 


riorly rounded, gradually narrowing posteriorly. Elytra elongate oval, costate, interspaces flat with a double row of 
very coarse punctures. Length .18 inch. 
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Fort Grant, Arizona, under stones, not common. In sculpture and the arrangement 
of the scale-like hairs this species resembles the last, but differs in color and form of head 
and thorax. 

A. armatus, dark brown, head oval, rounded and narrowing behind the eyes, and suddenly narrowing to form 
the neck, with its hind angles moderately distinct; thorax subquadrate, feebly channelled, sides feebly rounded an- 
teriorly and slightly narrowing behind. LElytra oval, costz less distinct, interstices slightly carinated and with two 


rows of coarse punctures. Anterior femora armed at middle with a small acute tooth, middle femora with a tubercle, 
posterior femora mutic. Length .16 inch. 


One specimen, Owens’ Valley, collected during October, 1862. 
As in the preceding species, the head, thorax, edges of costx, under surface of body 
and legs are sparsely covered with the yellowish scale-like hairs, 


The species of this genus seem to be becoming numerous. Doubtless others remain 
in the unexplored desert regions of the West, to reward any one who has sufficient pa- 
tience to find stones under which they can find lodgment, and endurance to withstand 
the heat that has been as high as 125° Fahr. in as protected a place as possible, and 
during the season too, when Tenebrionide are most abundant. 

To facilitate the recognition of these species, I add the following table: 

Femora mutic, unarmed. 


Thorax not channelled on disc. costipennis. 
Thorax with disc grooved. 
Head elongate oval, thorax much narrower behind. sulcicollis. 
Head rotundate-oval, thorax feebly narrowed. regularis. 


Femora (anterior and middle) armed with a small acute tooth or 
tubercle at middle. armatus. 
Costipennis, Lec., differs besides by having the hairs on the surface of the body darker 
in color, and on the edges of the costz almost erect. The thorax regularly convex and 
all the angles more distinct. The species are all nearly uniform in size, varying only 
from .15-.18 inch. 


TRIBE X—DACODERINI. 


Mentum large lunate, concealing base of maxilli, ligula exposed. Middle coxe en- 
closed by sterna, anterior coxee contiguous. Antenne ten-jointed, eyes oval, coarsely granu- 
lated. Head suddenly constricted behind. ‘Tibial spurs very small, tarsi pubescent. 


DACODERUS, Lec. 
Dacoderus, Lec., Proc. Acad. 1858, 74. 


D. striaticeps, Lec., Proc. Acad. 1858-74; Thomson, Arcana, 1, pl. XII, fig. 6. 
A single genus and species constitutes this tribe, remarkable for the contiguity of the 
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anterior cox. The head is suddenly constricted behind the eyes, partly forming the an- 
gle. ‘The eyes are oval, longitudinal and bounded beneath by the margin of the head. 
The thorax is strongly constricted at its middle, with a tubercle on each side bridging 
the constriction and uniting above the parts before and behind it. The elytra are elongate 
oval, flattened above, emarginate at base, with the angles very distinct ; epipleure narrow. 

Length .18—.20 inch. 

This insect, recalling remarkably the Rhyssodes, is found over a large extent of 
country, and is probably not rare, specimens being found from Vallecito, Cal., to Fort 
Grant, Arizona. It usually occurs in small colonies of three or four, under stones in very 
dry places, and when Capita feigns death so persistently that I have never seen one 


walking. 


There remains but one insect described in this sub-family whose position has been un- 
accounted for, Dysmathes Sahlbergii, Mann. From the measurements and characters as- 
signed to this insect, I am inclined to believe it identical with the Amphizoa insolens, 
Lec., and so stated some months since in a verbal communication to the American Ent. 
Society. 
Sub-Family IJ.—ASIDID. 

The essential character of this sub-family is,—the middle coxe are not entirely en- 
closed by the sterna, but are open externally and completed by the parapleure. ‘The 
The trochantin is here always more or less visible. ‘The tarsi are for the most part spinose, 
in but one genus silky pubescent (Nyctoporis). 

This sub-family consists in our fauna of six tribes, which may be arranged in the a 
lowing order: 

Labrum scarcely visible ; 
Anterior tibiz broadly dilated. ANEPSIINI. 
Anterior tibize slender. 
‘Tarsi pubescent, spurs minute, genee prominent, _ NYCTOPORINI. 
Tarsi setose, spurs large, genze not prominent. CRYPTOGLOSSINI. 
Labrum prominent, in great part visible ; 
Intercoxal process of abdomen broad, truncate ; 


Mentum large, ligula scarcely visible. ASIDINI. 
Mentum small, ligula lunate exposed. BRANCHINI, 
Intercoxal process acute, triangular. CONIONTINI. 


TRIBE XI—ANEPSIINI. 
Mentum moderate, supported by a short broad gular peduncle, ligula concealed, max- 
illee visible, Epistoma rounded in front, labrum entirely concealed. Middle coxe open 
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externally. Anterior tibie broadly dilated with stout spurs, tarsi with spinose hairs be- 
neath. Antenne slightly thicker externally. 


ANEPSIUS, Lec. 
Anepsius, Lec., Ann. Lye. V. p. 147. ; 
A. delicatulus, Lec., Ann. Lye. 5, 147-148. 


A small (.17 inch) insect, with brownish head and thorax and black elytra. The 
thorax and head are confluently punctured, the elytra punctured in striz. The eyes are 
almost entirely divided. The under surface and legs are ferruginous. Occurs at Valle- 
cito (Leconte), and in Owens’ Valley, where many specimens were found under stones. 


TRIBE XII—NYCTOPORINI. 


Mentum moderate, supported by a short broad gular peduncle, ligula hardly visible, 
base of maxille exposed, gens very prominent. Anterior tibiz slender, spurs small on 
all the legs, tarsi silky pubescent beneath. 


NYCTOPORIS, Esch. 
Nyctoporis, Esch., Zool. Atl. IV, p. 11. 


This genus, only one of the tribe, is remarkable for the vestiture of its tarsi, Its spe- 
cies appear to be confined exclusively to maritime California, and to the region of the 
Coast Range. 

Our species are four in number, as follows: 

Head strongly carinate. 


Thorax with two deep fovee. cristata, 
galeata. 
Thorax not foveate, carinata. 
Head not carinate; thorax not foveate. equicollis. 


N. cristata, Esch., Atlas Heft. IV, p. 11, a very rare species. Length .50 inch. 
N. galeata, Lec., Pacif. R. R. Rep. [X, Append. I, p. 49, pl. 2, fig. 1. 
This species is closely allied to the preceding, and it is very doubtful whether they are 


distinct. A typical specimen of cristata is in the collection of Dr. Leconte, and we are 
thus enabled to make perfect comparisons. In both species the elytra are ornamented 
with acute ridges interrupted, forming rather a series of short elevations or catenulations. 
The only essential difference between the two species appears to be in these ridges. In 
cristata they are rather Ionger, less acute on top and higher than in galeata. ‘The two 
forms thus appear to differ strikingly at first sight, but an analysis shows but little of spe- 
cific value, and it is highly probable that other forms from the northern portion of Cali- 
fornia will unite the two. Found abundantly near San Francisco. 
Length .50 inch. 
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N. carinata, Lec., Ann. Lye. 5-138. 

Differs from the two preceding in the absence of thoracic fovee and in the elytral 
sculpture. In this species the elytral cost are alternately continuous and interrupted, 
the former being higher and crenulate, the latter merely rows of small elevations between 
the higher costz. 

Not rare in Southern California (Tejon, San Pedro and San Diego). 

Length .50-.62 inch. 

N. equicollis, Esch., loc. cit. 

‘The head is not cristate, the thorax not foveate, and the elytra ornamented with rows 
of elongated tubercles less prominent than in any of the preceding species. Not rare at 
San Francisco and Tejon. a 

Length .50 inch. 


TRIBE XIII—CRYPTOGLOSSINI. 


Labrum almost entirely concealed. Eyes reniform, not coarsely granulated. Mentum 
moderately large, supported by a broad gular peduncle, exposing maxille and concealing 
ligula. Elytra with narrow epipleure and moderately embracing the body. Body apter- 
ous, ‘Tibia with moderately long, slender spurs. Tarsi spinous beneath. 

The genera of this tribe are two in number, and differ as follows: 

Last joint of antennz oval, acute, scarcely smaller than preceding joint ; 

antenne scarcely flattened. CENTRIOPTERA. 
Last joint of antenne truncate, much smaller than preceding joint ; 

antenne strongly flattened. CRYPTOGLOSSA. 

I have found it necessary, owing to the discovery of new species, to annex the genus 
Oochila, Lec., to Centrioptera, the form of mesosternum being a character of scarcely any 
value in this genus, and the denticulation of the hind thighs of still less; specimens un- 
doubtedly C. spiculifera, are in my cabinet, with almost entirely smooth thighs, while spe- 
cimens of Oochila have thighs with rather coarse granules. The degree of rugosity or 
spiculation of the elytra at its sides, appears to determine the presence or absence of the 
femoral denticulations, and is consequently not even of specific value. 


CENTRIOPTERA, Mann. 
Mann. Bull. Mose. 1848, p. 249. Oochila, Lec., Class. Col. N. A., p. 220. Asbolus (part) Lec. 
| “ . . . a+ . bs 
For oe im recognising our species I add the following table: 
Elytra with series of more or less evident tubercles becoming spiculate at the sides near 


apex. Hind thighs within more or less denticulate or granulate. 
Prosternum produced behind the coxe. 
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Head and thorax smooth. 
Mesosternum slightly declivous. 
Mentum very coarsely punctured, convex at middle. spiculifera. 
Mentum nearly smooth, with a longitudinal median 
ridge. muricata. 
Mesosternum and metasternum exactly on same plane. asperata. 
Head and thorax very coarsely punctured. variolosa., 
Prosternum not produced, truncate ; elytra scarcely spiculiferous. seriata. 
Elytra striato-punctate, not at all spiculiferous, prosternum produced, 
hind thighs distinctly granulate within. (Thorax broader than 
long.) infausta, 

C. spiculifera, Lec., Proc. Acad. 1861-337. 

Our largest species, distinguished from muricata by the greater development of the 
spicule at the sides of the elytra near the apex, and by the difference in sculpture of 
mentum. ‘The mentum is very coarsely and even confluently punctured, and broadly 
convex along the median line, bounded on each side by an oblique shallow groove. ‘This 
sculpture of mentum seems to distinguish from the succeeding species, individuals as small 
and as smooth as that species usually presents. 

I believe this species to be identical with that of Mannerheim (caraboides), but cannot 
settle the question definitely without a type of that species or some fuller description. 

Not rare on the peninsula of Lower California. 

Length 1.08 inch. 

C. muricata, Lec., Ann. Lye. 5-142. 

Resembles the preceding, but is smaller and with much less developed spicule. The 
mentum is smooth and with but few very distant large punctures, and with a longitudinal, 
more or less acute, median ridge. 

Occurs not very commonly on the Deserts of the Colorado and Gila rivers. One spe- 
cimen from Lower California. 


Length .55-.95 inch. 


©. asperata, black, moderately shining, elongate; head coarsely but not densely punctured. Thorax longer 
than broad, emarginate anteriorly, truncate posteriorly, sides broadly rounded, slightly narrowed behind, angles sub- 
acute, disc moderately convex, smooth and a few coarse punctures near the sides; elytra elongate oval, flattened on 
the disc, very declivous posteriorly, base truncate, humeral angles not prominent, ornamented with series of elevated 
tubercles, more or less acute on the disc, becoming more acute but scarcely separate posteriorly. Mentum evenly 
convex, very coarsely punctured. Hind thighs with a few coarse granules. Prosternum produced, broadly rounded 
at tip. Mesosternum flat beneath, vertical and emarginate in front. 

Length .70 inch. 


Collected by Mr. Wm. M. Gabb, on the peninsula of Lower California, but one speci- 


men obtained. 
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This species and the succeeding bear a remarkable resemblance to the figure of Cryp- 
toglossa bicostata, Ann. Soc. Entom. V., pl. 24, fig. 13, less the two coste of that species. 


C. variolosa, black, sub-opaque. Head very coarsely and in front densely punctured. Thorax as broad as 
long, emarginate in front, truncate behind, sides broadly rounded, slightly narrowed behind, angles rectangular, dise 
feebly convex, very coarsely punctured, becoming more dense at the sides and base. Elytra elongate oval, truncate 
at base, moderately convex above, declivous behind, surface with regular series of elevated smooth tubercles, becom- 
ing rather more acute posteriorly, but not spiculate. Hind femora feebly granulate and coarsely punctured within. 
Mentum convex at middle with an oblique groove each side, and very coarsely and confluently punctured. Pro- and 
mesosternum as in the preceding species. Length .80 inch. 

Rather common at Fort Grant, Arizona. Numerous specimens were collected by my- 


self during the Winter of 1865. 
C. seriata, Lec., (Cryptoglossa) Proc. Acad. 1861, 837. Oochila seriata, Lec., List. Col. N. Am. Smith- 


sonian Collec. 140, p. 59. 
Differs from our other species by the truncate prosternum and the nearly smooth fem- 


ora. Mentum coarsely but not densely punctured. _It cannot be separated from Centri- 
optera, and is but one link of the chain that will at no very distant day unite this genus 
with Cryptoglossa, 

Not rare in Lower. California. Collected abundantly by Mi. Wm. M. Gabb. 

Length .75-.86 inch. 

C. infausta, Lec., (Asbolus) Proc. Acad. VII, 64. Oochila infausta, Lec., List. p. 59. 

The most robust and least convex of the species of the genus, resembling strongly our 
species of Cryptoglossa, particularly Jevis, Lec. The elytra are not tuberculate, the hind 
femora are very coarsely granulate within, the prosternum produced. The mentum is 
coarsely and sparsely punctured, with a slight depression in front. 

A single specimen from Texas. Length .80 inch. 

C. caraboides, Mann., Bull. Mosc. 1843-280, figured in Guerin Meney. Magaz. d. Zool. Ins. 1848, pl. 126. 
This species is unknown to us. It is very probable that spiculifera, Lec., is identical 
with it. , 


CRYPTOGLOSSA, Sol. 
Cryptoglossa, Sol., Ann. Soc. Entom. V., 680. 
C. verrucosa, Lec., (Asbolus) Ann. Lye. 5-129; Lac. (Crypt.) Gen. Col. V., 188. 
Opaque, elytra with series of elevated tubercles. 
Abundant along the Gila, under dead Yucca. 
Length .65-.90 inch. 
C. levis, Lec., (Asbolus) loc. cit.; Lac. (Crypt.) loc. cit. 


Smooth, shining. Elytra entirely smooth, Not rare at Fort Yuma, Cal., under logs 
and stones. sae 


Length .65-.70 inch. 
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At no very distant day this genus and the preceding will have to be united. The 
only character separating them having proven to be of trifling value among the Asidini. 
Centrioptera infausta has already afforded_a link uniting the forms of the species of both 
genera 


TRIBE XIV 


ASIDINI. 


Mentum large, more or less completely hiding the parts above it, supported or not by 
a gular process. Epistoma short, mandibles and labrum exposed. Last joint of maxillary 
palpi triangular and securiform. Antenne eleven-jointed, with the last joint smaller than 
the preceding. Middle cox usually with distinct trochantin. Intercoxal process of ab- 
men obtuse, not triangular, Legs moderate, tarsi setose but not sulcate beneath. 
The genera of our fauna may be considered as representing two distinct sub-tribes, as 
follows : 
Middle coxee not enclosed by the sterna, angulate externally, and with a 
very distinct trochantin. ASIDI. 
Middle coxe closed by the sterna, rounded, trochantin very small or 
wanting. ASTROTI. 


A third sub-tribe is noticed by Lacordaire, containing the genus Machla, differing 
abundantly from either of the above tribes in the presence of grooves on the under surface 


of the thorax for the reception of the antenne., 


SUB-TRIBE I—ASIDI. 


Two genera constitute this tribe in our fauna: 
Inflexed portion of elytra narrow, composed entirely of epipleura. MICROSCHATIA. 
Inflexed portion of elytra wide; epipleuree very narrow and indistinct. ASIDA. 


‘In Asida the epipleure are generally very indistinctly defined, while in Microschatia 
the suture is indicated by a well defined ridge forming the elytral margin. 


MICROSCHATIA, Sol. 
Microschatia, Sol., Ann. Soc. Ent. V., 774. 
Three species compose this genus and are defined as follows: 


Thorax narrower at base than at middle, and with median basal im-° 
pression; elytra oval. 
Elytra with series of coarse punctures, thorax smooth. punctata. 
Elytra rugose, thorax coarsely and confluently punctured. inequalis. 
Thorax as broad at base as at middle, sides of elytra parallel in front, 
humeral angles distinct. 
Elytra sulcate, thorax smooth. sulcipennis. 
AMERI. PHILOSO. SOC.—VOL. XIV.—T1 
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M. punctata, Sol., Ann. Soc. Entom. V., p. 475; pl. 11, fig. 22. 
For several specimens of this species I must acknowledge my indebtedness to Mr. 


Wm. M. Gabb, by whom they were collected on the peninsula of Lower California. 
Length .62-.82 inch. 


M. inequalis, Lec., Ann. Lye. V., p. 129. Lacord. Gen., pl. 51, fig. 5. Puncticollis, Lec., (loc. cit.) 

I unite the two species of Dr. Leconte, there being no characters on which to separate 
them. ‘The latter form is, however, smoother, the rugosities of the elytra less defined, a 
character of but little value, as may be seen by examining other genera of the family 
(Phleodes and Centrioptera), where age and locality cause the same species to vary 
greatly in this respect. M. ineequalis is not rare at San Diego, and occurs at Tejon and 
various places along the coast range. Puncticollis is from Warner’s ranche, near the bor- 
ders of the Colorado desert. 

Length .60-.65 inch. 


M. sulcipennis, Lec., Journ. Acad., Series II, vol. IV, p. 18. 

Differs notably from the preceding species, and might with great propriety, according 
to the hitherto received rules, form a new genus. I prefer, however, to retain it in the 
genus in which it was placed by its author. The hind angles of the elytra are acute and 
overlap the rectangular humeral angles of the elytra. Its form is consequently near that 
of Asida opaca. From Llano Estacado, Texas. 

Length .60 inch. 


ASIDA, Latr. 


Asida, Latreille, Hist. Nat. Crust. et Ins. X., p. 269. 
Pelecyphorus, Sol., Ann. Soc. Entom. V., p. 467. 
Euschides, Lec., Ann. Lye. V., p. 127. 

Philolithus, Lac., Genera des Coleop. V., 157. 


Under the older name of Latreille, it is proposed to assemble all the species of Asidini 
in which the trochantin of the middle coxe.is plainly visible, the antenne not received 
in thoracic grooves, and eleven-jointed. | : 

After a very careful study of our own and all the foreign species accessible to me, the 
differences between the genera as given by Lacordaire and Solier, have vanished com- 
pletely, so that while we have among typical Aside a very distinct prolongation of the ex- 
ternal apical angle of the anterior tibie, and among the species referred to Philolithus a_ 
total want of such prolongation, numerous intermediate forms occur in our fauna to which 
it would be difficult to assign a place in either genus. Instead, therefore, of erecting 
these into genera as numerous as the species, (as has been too often done already) the 
more conservative plan of uniting all with one genus has been pursued. The presence or 
absence of prominent hind thoracic angles has also had undue importance assigned to it. 
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The genus Asida must, according to the view here adopted, be considered as one of 
those polymorphous genera, many of which are already known in the family, with species 
differing among themselves in characters of vastly less moment than those found among 
our species of Eleodes, as will be seen hereafter. 

A. opaca, Say, Journ. Acad. III, 254. (Euschides) Lec., Ann. Lye. V., 127; Smithson. Contrib. 4to, 1859, 
Pl. 1, fig. 9. 

Abundant along the eastern base of Rocky Mts. 

Oval, opaque, humeral angles of elytra prominent, hind angles of thorax acute. Elytra 
with very indistinct, irregularly confluent elevations. 

Length .50-.68 inch. 

A. lirata, (Lec.) Proc. Acad. 7, 228. (Asida) Lec., List Col. N. A. Arizona. 

Same form as opaca. Each elytron with 6 longitudinal coste on the disc, one sutural, 
and each with a marginal ridge. 

Length .60 inch. 

A. polita, Say, Journ. Acad. III, 255. 

Found with opaca. Form as in e¢paca, hind angles of thorax rectangular. Elytra 
smooth, shining. Length .60 inch. 

A. sordida, (Pelecyph.) Lec., Proc. Acad. 6-446. Smithson. Contrib. 4to, 1859, pl. 1, fig. 11. 

The figure cited represents rather a robust form of the species. ‘The hind angles of 
the thorax are acute and prominent, the dise very coarsely punctured. The elytra havea 
marginal acute ridge, and two on each elytron becoming confluent a short distance from 
the apex, the interstices being transversely wrinkled. As varieties of the species I add the 
following : 

Pe sow tina miss ee Journ. Acad. 2d Ser. 4-20. 

Differs from the preceding only in having the cost of the elytra better defined and 
the hind angles of the thorax rather more acute. 


P. inwqualis, Lec., Journ. Acad. 2d Ser. 4-19. 
Pp. wgér, Lec., sc “ ““ “ 


‘These two are smoother than the typical sordida. They cannot be regarded as spe- 
cifically distinct. Sordida and its varieties are all from eastern New Mexico and the ad- 
jacent regions to the eastward. 

A. egrota, (Pelecyph.) Lec., Proc. Acad. 1861-337. 

Thorax as long as broad, narrower behind, sides sinuate posteriorly, base emarginate, 
angles acute, prominent. FElytra similar in form to sordida, but more attenuate at apex, 
and more suddenly declivous, sides margined, dise with but one costa on each elytron, 
extending from near middle of base to two-thirds length of elytron and ending in an 
acute spine. The interstices between are as in sordida. Abundant in Lower California. 


Length .90 inch. 
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A. morbillosa, (Peleeyph.) Lec., Proc. Acad. 1858, p. 74, 

Philolithus id., Lac. Genres. Vol. V., p. 725. 

Resembles the preceding. The humeri of the elytra are toothed. The thorax is 
truncate behind with rectangular angles. he elytra are sculptured as in the preceding. 
The costa does not, however, end in a spine. Some specimens from Lower California 
differ from this type in the form of the thorax, being less convex along the middle and 
more nearly resembling the outline of egrota. The humeral angles are dentiform as in 
morbillosa. I do not feel warranted in describing it as distinct, but think it points to a 
union of egrota and morbillosa, and when the desert regions of the California peninsula 
shall have been more thoroughly explored, intermediate forms will doubtless be found. 


Length .75 inch. ' 


A. actuosa, black opaque, head opaque, finely granulate; thorax quadrate, broader than long, sides moder- 
ately rounded, margin finely crenulate, anteriorly emarginate, angles acute, posteriorly nearly truncate, angles rec- 
tangular, above coarsely punctured along the margin, finely granulate on the disc. Elytra rounded, oval, very convex 
above, opaque finely and sparsely granulate, humeri denticulate, sides margined, dise with one costa near the middle 
of each elytron, concave externally and extending two-thirds the length of elytra, frequently with another obsolete 
costa within and between it and the suture. Beneath opaque finely punctured. Length .58-.92 inch. 


From Owens’ Valley, California. Collected by myself and Dr. Cronkhite. 


This species, like all the others of the genus, is variable. In females or those much 
inflated, the denticulation of the humeri of elytra is lost. Others collected at Fort Tejon, 
have perfectly smooth and shining elytra, though preserving the characteristic costa and 
losing the opacity as well as the granules of the elytra. Those collected by myself in 
Owens’ Valley were found in the Winter months, while the weather was very cold. 
Those of Tejon are Summer -specimens, and the weather excessively warm. Until re- 
cently, I have considered both varieties as distinct species. 


A. semilzvis, black opaque, elongate oval. Head coarsely and sparsely punctured. Thorax sub-quadrate, 
moderately convex, coarsely, sparsely and unevenly punctured, sides moderately rounded, posteriorly feebly sinuate, 
anteriorly emarginate, angles not prominent, base truncate, angles rectangular. Elytra elongate oval, convex, with a 
distinct marginal costa, base truncate, angles distinct, dise with six parallel moderately elevated costa, surface between 


suture and first costa shining, between first costa and margin opaque. Beneath opaque, coarsely and sparsely punc- 
tured. Length .90 inch. . 


Collected by Mr. Wm. M. Gabb, in western Nevada, ‘The arrangement of the coste 
of this species is very peculiar. ‘They are moderately elevated, perfectly parallel to the 
suture and extend three-fourths of the length of the elytra. The first costa arises from 
the base slightly within the angles of the thorax; the second on a line of the humeri of 
the elytra, but at some little distance from it; the third arises from the marginal costa at 


about one-fifth from the humeral angle. This species commences the divergence from the 
robust form resembling somewhat that of conjluens (infra). we 
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A. carinata, (Pelecyph.) Lec., Ann. Lye. 5-128; Thomson, Arcana 1, pl. XII, fig. 1. 
Philolithus carinatus, Lac. Genres Vol. V., p. 158, pl. 51, fig- 4. 


Collected by Dr. Leconte at San Felipe, Cal. ‘The figure given by Lacordaire seems 
to give an idea of the form of this species. 
Length .65-.80 inch. 


A. bifurca, (Pelecyph.) Lec., Proc. Acad. 1861-337. 
From Cape San Lucas, Lower California. The elytra are very feebly transversely 


convex, and have on each a triple series of very short hairs arranged in the interspaces of 
series of confusedly placed punctures. Length .73 inch. 


A. connivens, (Pelecyph.) Lec., New Species, p. 140. 
Closely related to the preceding species. It is doubtful whether it is really distinct, 


though I retain it as such until a full series shows its identity beyond doubt. Cape San 


Lucas. Cabinet of Mr. H. Ulke. Length .40 inch. 


A. confluens, (Pelecyph.) Lec., Ann. Lye. 5-128. Philolithus confluens, Lac. Genres 5, 158. 
Thorax with a distinct slightly reflexed thick margin. Marginal costa of elytra dis- 


tinct, another starting from near the humerus and extending three-fourths the length of 
the elytra. Humeral angles distinct. Length .75-.90 inch, Colorado desert and 
eastward. 

A. parallela, (Pelecyph.) Lec., Ann. Lye. 5, 128. Philolithus parallelus, Lac. Genres 5-158. 

Similar in form to the preceding. Light brown, shining. THumeral angles of elytra 
rounded, marginal costa acute, nearly reaching the apex; another short costa parallel 
with the margin, and a short distance from it extending through the middle two-thirds of 
the length of the elytra. The sides of the elytra are very feebly rounded. Thorax with 
distinct slightly reflexed margin. Vallecito, California, Length .60 inch. 

A. sexcostata, (Pelecyph.) Lec., Proc. Acad. 1861, 337. 

Similar in form to the preceding; the elytra are, however, more nearly oval and the 
side of thorax more strongly rounded, and with the hind angles more evident. The elytra 
have an acute margin and two cost on the disc of each, of which the inner is much the 
longer. From Cape San Lucas. 

Length .50 inch. 

A. obsoleta, (Pelecyph.) Lec., Ann. Lyc. 5-128. Philolithus obsoletus, Lac. Genres 5-158. 

Similar in outline to bifurca. The thorax is, however, nearly flattened above, rather 
declivous in front, and with a transverse impression at base. The elytral margin is very 
distinct. There is a second short costa parallel with the margin and very close to it, and 
occupying the middle third of the length of the elytra. 

Collected at Warner’s ranche, California, (borders of Colorado desert). 

Length .70 inch. 
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A. muricatula, (Pelecyph.) Lec., Ann. Lye. 5-129. Philolithus muricatulus, Lac. Genres Y., 158. 

Closely resembling the preceding in outline and structure of thorax, both have the 
margin rather acute and slightly reflexed. There is no other than the marginal costa. 
The elytra are covered rather sparsely with erect short yellow hairs. The legs are not 
hairy. Found at San Diego by Dr. Leconte, and at Los Angelos by Mr. Gabb. 

Length .45 inch. 

A. hirsuta, (Pelecyph.) Lec., Ann. Lyc. 5-127. Philolithus hirsutus, Lac. Genres Y., 158. 

Similar in outline to parallela. Thorax with an acute margin. Sides of elytra rounded, 
without marginal costa. The whole surface is clothed with erect yellowish-white pubes- 
cence. The legs are also hairy. 

Found in the Colorado desert. Length .60 inch. 

A. hispidula, (Pelecyph.) Lec., Ann. Lye. 5-127. 

Philolithus hispidulus, Lac. Genres V., 158. “= 

Marginal line of elytra obtuse, elytra regularly oval, humeri rounded. Thorax broader 
than long, sides rounded ; anteriorly emarginate with acute angles, base truncate, angles 
distinct, not prominent. Surface sparsely clothed with very short hairs. Color usually 
dark brown. Found in Colorado and Maricopa deserts. 

Length .50 inch. 

A. luctata, black, opaque, elongate oval. Head very sparsely punctured. Thorax one-third broader than 
long, rather widely and acutely margined, dise very feebly convex, sparsely punctured at middle, more coarsely and 
densely at the margin, sides strongly rounded, sub-angulate at middle, apex deeply emarginate, angles acute and 


prominent, base bisinuate, angles obtuse. Elytra elongate oval, without marginal costa, humeral angles rounded, 
surface very faintly sub-tricostate. Prosternum truncate. Length .68 inch. 


I place this species near angulatus, from the similarity in outline, particularly of the 
thorax, and from the absence of any elytral marginal ridge. It is, however, very distinct 
from any of our species, by the characters given. 

Occurs very rarely in Owens’ Valley, Cal. 

A. angulata, (Pelecyph.) Lee., Ann. Lyc. 5-127. Philolithus angulatus, Lac. Genres 5-158, pl. 50, fig. 3. 

Found heretofore only at San Diego, Cal. 

Length 1.1 inch. 


A. lecontei, Horn, Proc. Ent. Soc. Sept. 10th, 1866, verbal remarks. 
Pelecyph. costipennis || Lec., Proc. Acad. 1859, p. 76. 

The thorax of this species is much broader than long, with the sides evenly rounded 
and with acute margins, The elytra are elongate oval, frequently (especially in $) sub- 
parallel and with the sides nearly vertical. ach elytron has two distinct costae between 
the marginal and sutural. In some broadly oval ¢¢ there is a third costa between the 
marginal ridge and the first dorsal costa. The species is, however, very variable. A va- 


~ 
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riety occurs in Tulare Valley, Cal., at the base of the hills on which the typical form is 
found, in which the thorax and elytra are much more smooth and the cost of the elytra 
represented by very faint longitudinal ridges ; as a variety it may be known as A. com- 
pressa, though, as in the rough and smooth forms of costipennis, I prefer to consider 
it merely a local variety. I have seen specimens evidently belonging to this species, much 
more robust and with the sculpture even more strongly marked. ‘These are from Arizona 
and in the cabinet of Mr. H. Ulke. 

Length .60-.90 inch. 

A. captiosa, black, shining, similar in form to A. lecontei, and differing as follows: 


Head very finely and sparsely punctured, thorax more convex, less margined and scarcely punctured. Elytra 
elongate oval, margin broadly rounded, dise entirely smooth and without trace of coste. Length .60-.80 inch. 


I have doubts whether this should be considered distinct from Lecontei. It appears to 
be merely a variety, the result of a still further continuance of that obliteration of sculpture 
seen in the variety of the preceding species called compressa. Doubtless intermediate 
forms will some day be discovered warranting the union of this species with lecontei. 

Specimens in my cabinet are from both sides (Kast and West) of the Tulare, several 
hundred miles northward of Fort ‘Tejon. 

A. puncticollis, (Huschides) Lec., New Spec. p. 111, No. 3879. 

A very robust species, with elongate oval, very convex, smooth elytra, with a faint 
marginal ridge. ‘The thorax is broader than long, very convex, coarsely and densely 
punctured, and sides strongly rounded and the margin distinct, sub-acute. 

Specimens have been collected in Oregon. 

Length .78 inch. 


A. consobrina, black, opaque, very robust, head coarsely punctured, thorax one-half broader than long, 
feebly convex, coarsely and densely punctured, and the disc confluently punctured at the margin, sides broadly 
rounded, margin moderately broad; anteriorly emarginate, angles acute, posteriorly feebly rounded, angles distinct, 
not prominent. Elytra broadly obovate, very convex, margin scarcely evident, humeral angles distinct, not promi- 
nent, base feebly emarginate; surface faintly and obscurely rugose. Length .66 inch. 


This is one of our most robust species, resembling the preceding somewhat in general 
appearance. As compared with puncticollis, it is very much shorter and more robust, the 
thorax less convex and punctured, and with sides more broadly rounded, and with margin 
much broader. The elytra are very broadly oval, convex, and suddenly declivous behind, 
and very obtuse at apex. The base of the thorax is broadly rounded, the rounding start- 


ing within the hind angles and not from the angles themselves. 


A. convexa, (Euschides) Lec., Smithson. Contr. Col. Ks. & N. M., p. 14, pl. 1, fig. 10. 
In this species the marginal line of the elytra is obsolete, except a very short carina at 


the humerus. The thorax is broader than long, moderately convex, very feebly punctured, 
margin distinct though narrow, side moderately and base feebly rounded. Elytra elongate 
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oval, broader behind the middle, moderately convex and gradually declivous behind, the 
base is feebly emarginate, angles not prominent. From Arizona and New Mexico. 

Length .85 inch. 

A. obovata, (Euschides) Lec., Ann. Lye. V. 127. 

Differs from the preceding in having the elytra much more broadly expanded behind 
the middle, with acute rather prominent angles. The margin of the elytra is rounded and 
indistinct. It is probable that future discoveries will unite the preceding species with 
this one. 

Length .85 inch. 


A. convexicollis, (Buschides) Lec., Proc. Acad. 7, 224. 

Differs from both the preceding species in the very narrow thoracic margin, and by 
the greater convexity of the thorax, as well as the less breadth, as compared with the 
length. The elytra are similar to those of convewa, and has distinct though not prominent 
humeral angles. 2 

Rather common in Arizona. 

A. marginata, (Pelecyph.) Lee., Ann. Lye. V. 128; rimatus, Lec., Proc. Acad. 7, 223; Philolithus rimatus, 
Lac, Genera V. 158. 

One of our largest and at the same time a very variable species. 

Three varieties may be more especially noticed : 

Marginata, surface sparsely and rather finely punctured, thoracic margin less strongly 
punctured and crenulate. Elytra with an acute margin not extending to the apex. 

Rimata, surface of elytra very coarsely and deeply punctured, thoracic margin very 
strongly punctured and crenulate, disc convex. Marginal line of elytra acute and extend~ 


ing usually beyond three-fourths of their length. As compared with marginatus this spe- 


cies is broader, and the elytra broader and less convex. 
Subcylindrica, thorax as in rimata; elytra elongate, strongly rounded on the sides: 


sub-cylindrical and with a very short humeral carina; surface smooth, very finely 
punctured. 


In all these forms the thorax is broader than long, sides strongly rounded and with a 


flattened margin more or less crenulate, The disc is convex. The base is lobed 
at middle and with a broad impression opposite the scutellum. 


All these forms inhabit the desert regions bordering the Gila River of Arizona. 


Length 1.00-1.20 inch. 

A. gibbicollis, black, sub-opaque. Thorax broader than long, strongly gibbous, margin broad, thickened 
and reflexed in front, gradually narrowing to base, apex deeply emarginate, angles acute, base rounded, and with 
three deep impressions, one scutellar and one on each side; elytra broadly oval, marginal carina distinct, base trun- 
cate, angles distinct. Length .85-1.00 inch. 


A very distinct species, recalling the form of some of the Microschatie by the strong 
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impressions along the basal margin of the thorax. The median impression is rather deep 
and rounded on each side by an elevation. ‘The margin of thorax is slightly turned up- 
ward, more distinctly so near the anterior angles. The base of elytra is truncate and 
the angles distinct, not prominent. 

Collected by Mr. Gabb in the peninsula of Lower California, 


A. elata, (Pelecyph.) Lee., Proc. Acad. 6, 445; (Philolithus) Lac. Genera V., p. 158; Pelecyph. difformis, 
Lec., Proc. Acad. 7, 723; (Philolithus) Lac., loc. cit.; Thomson, Arcana 1, pl. XII, fig, 7. 


This species is remarkable in the curious form of its thorax. Sides of thorax strongly 
angulate and margined, margin broadest at the angulation, rapidly narrowing to the an- 
terior angles, which are dentiform ; behind the angulation the margin is very feeble and 
the sides are rather feebly sinuate to the hind angles; apex of thorax feebly emarginate, 
base nearly truncate, with angles rectangular. The margin of the thorax is in some specimens 
rather strongly reflexed, so that the disc becomes concave. ‘The dise is nearly smooth, 
the margin very strongly and densely punctured. The elytra are elongate oval, nearly 
twice as long as broad, not acutely margined, feebly convex and with shallow longitudinal 
grooves. Along the suture the elytra are reddish brown, recalling the color seen in many 
Eleodes. 

This species is distributed from Oregon to Texas. 

Length 1.00-1.25 inch. 


SUB-TRIBE II—ASTROTI. 


The two genera constituting this sub-tribe have been separated from the other genera 
of Asidini on account of the form of the middle coxe. In the species of the preceding 
sub-tribe, the middle coxe are strongly angulate, externally closed by the parapleure and 
allowing the trochantin to become very distinctly visible. In these genera, on the con- 
trary, the coxal cavities are nearly rounded, closed by the sterna, and the trochantin if at 
all visible is very minute. The buccal cavity is also more completely closed by the men- 
tum, against which the sides of the gula fit accurately, not allowing the maxille to be- 
come visible. ‘The ligula is completely hidden. Two genera constitute this sub-tribe, as 
follows: 

Antenne slender, joints longer than broad, apex of prosternum deflexed; 

trochantin very small. OLOGLYPTUS. 
Antenne with joints broader than long, apex of prosternum prominent ; 

trochantin not visible. ASTROTUS. 


OLOGLYPTUS, Lac. 
Ologlyptus, Lacordaire, Genera V., p. 158. 
Pactostoma, Lec., Journ. Acad. N. 8. IV., p. 19. 
(Without any other characters than those given in a table.) 
AMERI. PHILOSO. S0OC.—VOL. XIV.—73 : 
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O. anastomosis, Say, (Asida) Journ. Acad. IIT, 256; Lac. (Ologlyptus) loc. cit., pl. 52, fig. 2; Lec., (Pactos- 
toma) loc. cit. 

The figure given by Lacordaire, though inaccurate in'many respects, will serve to give 
the student a tolerably exact representation of the species, and with the generic descrip- 
tion given leaves nothing to be desired. 

Not abundant. Occurs in Colorado and Kansas. 

Length .50-.60 inch. - 


ASTROTUS, Lec. 
Astrotus, Lec., Class. Col. N. A., p. 221. 
Abundantly distinct from any of our Asidini, in the total absence of trochantin to the 


middle coxee. In this genus there appear many points of structure recalling those Molu- 
rini allied to Sepidiwm, where we also find genera with the same structure of middle 
coxal cavities, and it is probable that in these genera must be sought the links uniting 


“the now isolated Zopherini with the neighboring trbes. 


A. contortus, Lec., Class. Col. N. A., p. 221; Lec., (Microschatia) Proc. Acad. 6, 446. 
Color, dark brown, densely clothed with strongly adherent dark gray scaly coating. 


Head deeply inserted, lateral sutures between clypeus and front deeply impressed. Thorax 
broader than long, feebly convex, with two feeble longitudinal ridges separated by a me- 
dian shallow groove; apex emarginate, base feebly emarginate; sides strongly angulate 
at middle, converging in front of and deeply sinuate behind the angulation, hind angles 
rectangular and covering the humeral angles of the elytra. Elytra oval, broader behind 
the middle, rather suddenly declivous behind, sides rather strongly rounded and with an 
acute and strongly serrate marginal ridge extending nearly three-fourths of their length, 
disc feebly convex and with an irregular elevated line on each elytron extending from 
within the humerus to near the apex, and the two thus enclosing an elongate oval space ; 
several short more or less oblique ridges extend from the main ridge to the elevated su- 
tural margin; base of elytra truncate, BESS rectangular, 

Length .40-.44 inch. 

The entire surface of the body is sparsely clothed with scale-like hairs, and the entire 
vestiture and sculpture strikingly recall that of Sepidiwm. 

All the specimens in our cabinets have been reported from Western Central Texas. 


A. regularis. 

Similar in form and sculpture, differing from contortus in the following points: 

Sides of thorax not suddenly angulate at middle, but rounded and gradually sinuate to 
the hind angles, Median discal sulcus very faint. Elytra more broadly oval, marginal 
ridge moderately acute, not coarsely serrate, metlian costa moderately elevated, not ser- 
rate at summit, enclosing a regular elongate oval space. 
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This species has been for a long time considered as the female of contorlus, but the 
very marked difference in the form of thorax, and the very feebly elevated elytral ridges 
not serrate at the summits, have caused me to place it as distinct. In all the specimens 
of contortus before me, the median costa does not extend so far forward as to touch the 
thoracic base, while in regularis this is the case. 

Specimens sent from Texas by G. W. Bellrage, do not differ in size from the preced- 


ing species, 
TRIBE XV—BRANCHINI. 


Body oval, apterous. Middle coxve with distinct trochantin. Antenne slender, outer 
joints gradually broader. Mentum moderate, trapeziform emarginate in front, inserted on 
a gular peduncle, which is emarginate and fissured, and not covering the maxille. Palpi 
slightly dilated. Intercoxal process of abdomen triangular, rounded at tip. 


BRANCHUS, Lec. 


Branchus, Lec., Class. Col. N. Am. 222. 


B. floridanus, Lec., New Spec., p. 38. Florida.* 


Length .60 inch. 


B. woodi, Lec., New Species, p. 111, (note) Island of New Providence. 

B. obscurus, Horn, Proc. Acad. 1866, p. 398. Nicaragua. 

Anectus vestitus, Horn, Proc. Acad. 1866, p. 399. Honduras. : 

Anectus differs from Branchus in the absence of any prolongation of the external apical angle of the anterior 
tibie, and other characters derived from the antennz and mentum. 


TRIBE XVI—CONIONTINI. 


Body elongate oval or sub-globose, apterous. Labrum very prominent. Mentum 
small, trapeziform, emarginate in front, ligula transverse lunate. Gular peduncle very 
short. Anterior cox sub-transverse, middle coxee with distinct trochantin, hind cox 
narrowly separated, inter-coxal process acute. First joint of hind tarsi very long. Our 
genera are three in number, and may be arranged as follows: 

Antenne short. 


First joint of anterior tarsi prolonged into a spine. CLUS. 
Antenne long. 
Anterior tibize with outer angle prolonged. EUSATTUS. 
_ Anterior tibize truncate at tip. CONIONTIS. 


The last two genera differ also in their form, Eusattus being broadly oval, Coniontis 
elongate oval, with sides more or less parallel. 


* In addition to the species above indicated, two other species are known, and also another genus with a single 


species. 


292 REVISION OF THE TENEBRIONIDA OF AMERICA, 


CCELUS, Esch. 
Ceelus, Esch., Zool. Atl. ITI, p. 5. 
CG. ciliatus, Esch., Zool. Atlas Heft. III, p. 5, pl. 14, fig. 1. 


C. globosus, Lec., Ann. Lye. 5, 138. 

This species differs from the preceding in being more broadly oval and more convex. 
The sides of the thorax are also more strongly rounded. ‘These differences appear to be 
very feeble, and in a larger-series may vanish. Both species are found on the sea shore 
of California. 


EUSATTUS, Lee. 

Eusattus, Lec., Ann. Lye. V., p. 131. 

Discodemus, Lec., Class. Col. N. A., p. 223. 

Conipinus, Lec., ibid. ‘ 

The last two genera indicated by Dr. Leconte in his Class. of the Coleoptera of North 
America, and subsequently reunited under Eusattus (List, p. 60), cannot be retained as 
distinct, affording an illustration of the little value a character may have in a tribe after 
having been found to be of great importance in tribes not remotely separated. Instances 
of this kind are by no means of rare occurrence in Tenebrionide. In this instance the 
relative width of epipleura and elytral fold have been assumed as the points of separation, 
and with species so closely allied in all other important generic characters, I have deemed 
it more prudent to adopt the later view of Dr. Leconte, rather than establish two other 
genera in addition to the above-mentioned. From an inspection of the following table it - 
will be seen that but one species is needed to complete a series uniting all the forms of 
epipleurze, viz: a species between vobustus and reticulatus, in which the epipleure shall 
occupy nearly the entire inflexed portion of the elytra by being gradually wider from apex 
to base. ‘The presence or absence of a prominent elytral margin appears to me rather of 
specific than generic value. When scientific zeal shall cause northern Mexico to be more 
thorougly explored, species will be found which will without any doubt fully confirm the 
view here adopted. With the present illustration before us, it is to be hoped that stu- 
dents of local faunz will give the subject of genera due consideration. It must be borne 
in mind that in Tenebrionide a want of stability of characters is one of the most marked 
peculiarities of the family, and in the present paper, nearly a hundred new genera could 
have been described from characters for which abundant precedents could have been found. 

Our species may be arranged as follows: — 

Elytra with a distinct, more or less acute margin, 
Epipleure occupying entirely the inflexed portion of elytra. robustus. 
Epipleure narrow, suddenly dilated at base. 
Epipleure and elytral fold nearly smooth. 


Elytra faintly sub-costate with interstitial reticulations. retic ulatus. 
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Epipleure and elytral fold roughly sculptured. 
Elytra costate, with interstitial smooth granules. costatus. 
Elytra with coarse erosions and elevated smooth patches. erosus. 
Elytra rounded on the sides, not margined. 
Epipleure narrow, suddenly dilated at base, elytra smooth. levis. 
Epipleure gradually dilated at base. 
Body rounded, oval. difficilis. 
Body inflated, nearly globose. 
Elytra not pubescent. 
Epipleure distinctly defined, nearly smooth. muricatus. 
Epipleure not distinctly defined, very densely punc- 
tulate. dilatatus. 


Flytra sparsely pubescent. 


Epipleure distinctly defined, nearly smooth. puberulus. 
Body elongate oval. 
Sub-opaque, elytra granulate. productus. 
Shining, elytra smooth or faintly punctured. dubius. 


E. robustus, Lec., N. Spec., page 112. 
From the Island of San Clemente, on the coast of California. 


Length .70 inch. 
E. reticulatus, Lec., Ann. Lye. 5-132. 


Zophosis reticulata, Say, Journ. Acad. 38, 250. 
Discodemus reticulatus, Lec., Class. Coll. N. A., p. 223. 


Not rare in Arizona and New Mexico. This species varies considerably in sculpture 
and outline. ‘Lhe typical form is elongate oval; many, however, are in my cabinet col- 
lected by myself in Arizona, in which the form is oboval, with the elytra somewhat in- 
flated, In the inflated specimen the thorax is much narrowed in front, being scarcely 
wider between the anterior angles than that between the hind angles. Specimens from 
western Kansas or Colorado are comparatively smooth, and the reticulations delicate ; 
those from Arizona are sub-costate, though never coarsely punctured and granulose, as in 
the following species. Length .50-.62 inch. 

B. costatus, rounded, oval, convex, black, sub-opaque, thorax being finely and»sparsely punctured on the disc, 
densely but very faintly granulate on the sides, margin not thickened; elytra sub-costate, interstices coarsely punc- 
tured, and with smooth, small, rounded tubercles; inflexed portion of elytra densely and coarsely punctured. Length 
.66, breadth .40 inch. : 

The humeral angle of the epipleura may be easily discovered from above, being 


more prominent in this and the succeeding than in any other of our species. 
Collected by Mr. Wm. M. Gabb on the peninsula of Lower California. 


AMERI. PHILOSO. SOC.—VOL. xIV.—T4 


ae 


294 REVISION OF THE TENEBRIONID OF AMERICA, 


E. erosus, rounded oval, convex, black, moderately shining. Thorax scarcely punctured, exgept near the mar- 
gin; margin slightly thickened; elytra with irregular shallow fovea, interstices elevated, convex, smooth; inflexed 


portion of elytra coarsely punctured. Length .71, breadth .44 inch. 


Our largest and one of our most distinct species, by the peculiar sculpture of the 
elytra. This sculpture appears to result from an irregular coarse puncturing in series, 
the interstices between the series and the punctures’ being elevated, rounded and smooth. 
The elytra, therefore, have a somewhat coarsely eroded appearance. 

Collected by Mr. Wm. M. Gabb, with the preceding species. 


EB. levis, Lec., New Species, p. 113. 

From Cape St. Lucas, Lower California. In my cabinet are specimens collected by 
Mr. Gabb in the same region, differing from the typical forms in the same manner that 
the Arizona specimens of reticulatus differ from those of Colorado, that is by being oboval 
and with the elytra more convex and inflated. With this degree of variation demon- 
strated by a full series of our species, I am unwilling to separate a similar variation in 
another as distinct, even though not possessing the intermediate forms. 

Length .52-.64 inch. 


E. difficilis, Lee., Ann. Lyc. 5-132. E. convexus, Lee., id. 

I have in my cabinet a very good series of this species, sufficient indeed to render the 
feeble characters separating difficilis and convexus evanescent. I have others again 
scarcely less smooth than nitidipennis, Lec., from Jalapa, Mexico. It seems probable 
that some further collections in regions between Arizona and Chihuahua would afford 
specimens warranting the union of this species also. ‘This species is not rare from San 
Diego to Owens’ Valley, and from Arizona to New Mexico and Colorado. 

Length .35-.45 inch. 


E. muricatus, Lec., Ann. Lye. V., 182. 
From Oregon, New Mexico, and Owens’ Valley, Cal. 
Length .45 inch. 


E. dilatatus, Lec., Ann. Lye. V., 182. 
From the deserts of the Colorado River. I am unable to see: any difference between 


this species and the preceding, except in the very dense fine punctulation of the epipleure. 
Length .30 inch. . 


E. puberulus, Lec., Proc. Acad, 7, 84. ‘Pexas. ; 
Differs from muricatus by the sparse scale-like hairs of the elytra. 
Length .30 inch. 


E. dubius, Lec., Ann. Lye. V., 182. 

Compinus dubius, Lee., Class. Col. N. A., 223. 

From the deserts of the Colorado and Gila. 
Length .30 inch. 
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E. productus, Lec., Journ. Acad., 2d ser., 4, 20. Conipinus productus, Lec., Class. Col. N. A., 223. 
From Arizona and Lower California. The specimens from the latter region have 
elytra sculptured, as in reticulatus. 


Length .54 inch. 


CONIONTIS, Esch. 
Coniontis, Esch., Zool. Atl. III, p. 7. 
Species of this genus are found rather abundantly in California and Oregon, under 


stones or running over the surface of the ground. Two species extend eastward and are 
found on the plains at the eastern base of the Rocky Mountains. ‘There are very slight 
differences to be observed even between the most widely differing species, the form vary- 
ing at times from true semi-cylindrical to that of conic-cylindrical, in which the thorax 
will be found wider than the elytra. Some species are pubescent, or rather with punc- 
tures bearing very short scale-like hairs, while others are almost entirely smooth. ‘This 
character alone appears thus far to have but little value in separating species, as these 
hairs are lost after the insect has passed its maturity, or at least, at the end of the season. 
However, as specimens affording an actual illustration of this fact are not in our cabinets, 
I allow the species to stand as already enumerated, separating them from each other by 
the characters assigned. 
In order to facilitate the study of them, the following table has been prepared. 
Eyes reniform, entire. 
Elongate oval, sides of elytra parallel, or converging toward apex. 
Abdomen rugose, very coarsely and densely punctured. abdominalis. 
Abdomen smooth, very finely and sparsely punctured. 
Elytra usually finely punctured, never coarsely punc- 
tured and rugose together, and never pubescent. 
Species of robust facies, length never greater than 
twice the width. 
Large species, robusta. 
Small species, opaca. 
Species elongate, length always notably greater than 
twice the width. 
Large species. viatica. 
Small species. puncticollis. 
Elytra coarsely punctured or rugose, or irregular and 
pubescent. 
Very convex species, larger. 
Thoracic and elytral punctures not setigerous, eschsch oltzii. 
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Thoracic and elytral punctures with a short 
scale-like hair. affinis. 
Depressed smaller species. 
Elytral punctures with a distinct hair. subpubescens. 
ss ri “ short scale. nemoralis. 


Rounded oval, sides rounded, never parallel. 


Thorax and elytra dissimilarly punctured, elytra rugose. ovalis. 
‘Thorax and elytra similarly punctured, elytra smooth. lata. 
Eyes divided, species broadly oval. obesa. 
me 


C. abdominalis, Lec., Proc. Acad, 1859, Diese 
Not very common at Fort Tejon, Cal. May be readily known by the peculiar pune- 

tation of the abdomen. It is our largest species. 
Length .66 inch. 


< 


C. robusta, elongate oval, convex, sides parallel; obtuse before and behind. Length .62 inch. 


From Fort Tejon, southward, and one from San Francisco. 

The above rather indefinite description is really all that can be said directly of this 
species. I have in my cabinet a long series, the sculpture and punctation varying to an 
extent rendering it impossible to fix even a standard. Specimen 1 is sub-opaque, thorax 
and elytra very densely and rather coarsely aciculately punctured, the elytra are obscurely 
tricostate, with the interstices obsoletely reticulate. From this point the sculpture be- 
comes gradually less defined, and finally the species becomes as smooth and shining as 
any specimens of viatica. As compared with viatica, it is more robust and obtuse. The 
legs are also stouter and the tarsal joints less slender. Notwithstanding the rather coarse 
punctation of the elytra, the sculpture is very different from that seen in the next group, 
where the spaces between the punctures are notably elevated and rounded, The larger 
proportion of the specimens of robusta are entirely smooth. ‘The width of the species. 
between the humeri is equal to half the length. 

C. opaca, elongate oval, black, sub-opaque, sides sub-parallel, head finely. punctured, thorax finely and 


rather densely punctured, interspaces very finely alutaceous, sides rounded, gradually narrowing from the hind angles; 
elytra finely but less densely punctured; less frequently ferruginous brown. Length .36-.42 inch. . 


Not rare in Owens’ Valley and at Fort Tejon, California. 

Similar in form to the preceding, but much smaller. The legs and tarsi are more 
slender and resemble those of viatica and puncticcllis, Very distinct from any of our spe- 
_ cies, though hardly separable from the preceding by description. 

C. viatica, Esch., Zool. Atl. 8, 7, tab. 14, fig. 3. 

Rather elongate in. form, being at least two-and-a-half times as long as broad between 
the humeri, The sides of the elytra are frequently convergent toward the apex. In this 
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case the thorax is wider at base than the elytra. The surface is smooth and shining, 
thorax very finely and sparsely and the elytron rather more coarsely and very sparsely 
punctured. The legs are always black. The under surface of the anterior tibia is densely 
spinose, the spines being rather more evident than in any other species. Maritime 
California. Length .55-.60 inch. 


C. puncticollis, Lec., Amn. Lye. V., p. 181. 

Similar in form to the preceding and bearing the same relation to it that opaca does 
to robusta. ‘The thorax is very densely and finely punctured. The legs are brownish or 
ferruginous in color and rather slender, and with slender tarsi. It is about one-half or 
two-thirds the length of viatica. Specimens are not rare along the valleys of the Sacra- 
mento and San Joaquin rivers. 

Length .35 inch. 


C. eschscholtzii, Mann., Rev. Zool. 1840-188. Bull. Mosc. 1843-275. Lac. Genres, pl. 52, fig. 5 (not a good 
figure). ; 

The punctures of the elytra are very large and rather dense, the interspaces convex 
The punctures are not setigerous. Abundant near San Francisco. 


Length .50-.55 inch. 


C. affinis, Lec., Ann. Lye. V., 131. 

It is doubtful whether the characters separating this from the preceding are sufficient. 
I am unable to see any other difference than the presence of short scale-like hairs in the 
elytral punctures. They are, however, retained as distinct until further collections show 
their complete identity. 

Length .50 inch. 

CG. subpubescens, Lec., Ann. Lye. V., 131. 

Differs from ‘all our other species in being rather sparsely clothed with short recum- 
bent hairs, giving the elytra a silken appearance. ‘T'wo specimens of the species are in 
the cabinet of Dr. Leconte, labelled Emmenastus rugosus, the name having been given by 
Col. Motschulsky while in this city. Length .387 inch. 

CG. nemoralis, Esch., Zool. Atl. 3-7. 

This and the preceding are much more depressed than any other of our species. It is 
also subpubescent, the hairs being very short and scale-like, and almost completely buried 
within the punctures. The elytra are not rugose, however, in the same manner as in 
eschscholtzii, but are irregularly corrugated and coarsely punctured, The preceding spe- 
cies differ from this only in having longer hairs intermixed with the short scale-like ones. 

Length .40 inch. 

CG. ovalis, Lec., Ann. Lye. V., 131. 

With this commences a small series of regularly oval species. The sides are always 
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broadly rounded, never parallel. The thorax is smooth, very finely and sparsely punc- 
tured, the elytra are coarsely and rather densely punctured and resemble those of esch- 
scholtzii, This species extends its range from Oregon to the plains east of the Rocky 


Mountains. Length .41 inch. 


C. lata, Lec., New Species, p. 113. 
Similar in form to the preceding, but more broadly oval. The thorax and elytra are 
Similar in form to the preceding, adly 


densely and finely punctured. From the Island of San Clemente, coast of California. 

Length .40-.46 inch. 

C. obesa, Lec., Ann. Lye. V., 181. 

Our smallest species, differmg from every other in having the eyes entirely divided, 
I do not find the last two joints of the antenne suddenly larger, as recorded by Lacor- 
daire, although the antenne are rather shorter and the joints more compact. I do not. 
consider the division of the eyes sufficient for generic separation, more especially in a 
family already burdened with genera established on slight characters. 

Length .25 inch. 


Sub-Family III—TENEBRIONID. 


This sub-family contains those species in which the hind margins of the third and 
fourth ventral segments are coriaceous. The last two segments are consequently capable 
ofa greater degree of motion than is seen in the genera of the preceding sub-families ; the 
middle coxie are usually provided with a distinct trochantin, the cavities being closed ex- 
ternally by the mesosternal parapleuree; in some genera the trochantin is not visible, 
although the cavities are never so thoroughly enclosed by the sterna as in the Tentyriide, 
and the presence or absence of this piece,-although of so great value in the preceding 
sub-families, here loses to a great extent its significance, and genera may occur with and 
without trochantin in the same tribe; the body is here more frequently winged than ap- 
terous; the anterior cox are frequently sub-cylindrical or transverse in this sub-family 
and never in the preceding; genera with entire mandibles appear for the first time, and 
the trilobed front is never seen, | 

This sub-family corresponds with Cohort IL. of Section II, of Lacordaire, with the ad- 
dition of tribes and parts of tribes of Cohort I., as follows: Tribes XVI part, XVI, XX, 
XXIV part, XXV, XXVI, X XVII, and comprises a series of genera presenting almost 
insurmountable obstacles to the formation of higher groups. Owing to the great insta- 
bility of the characters among these genera, it is extremely difficult to form a synoptic 
table of tribes not filled with exceptional cases. Lacordaire admits that table given by 
him will answer only for a small majority of the genera, and where his list is increased by 
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the addition of other tribes the trouble is by no means lessened. In those tribes contain- 
ing large series of genera, the tendency to a rapid degradation of form is seen, analagous 
to the same general degradation of the entire family from the Tentyriide to the Otido- 
genx. Thus, among the genera of the tribe Tenebrionini forms occur pointing strongly 
toward an affinity with Helops, and it is here among what might be termed the peripher- 
ial genera that doubt may arise as to their true position. 

The separation of the sub-family into Platygenz and Otidogene has not been followed, 
as the character seems not to deserve the importance assigned to it by Lacordaire, and 
Mr. Pascoe (Ann. and Mag. Nat. Flist., Ser. IV, Vol. III, p. 36,) objects to the placing 
of the latter section among the Tenebrionide, evidently not fully appreciating the fact 
that this sub-family as defined by Leconte has a much greater systematic value than any 
of the “Cohorts” of Lacordaire. ; 

A careful revision of foreign tribes, on the basis of the sub-division of the Family into 
three sub-families, would result in the union of several. From the limited amount of study 
I have been able to give them, the Heleides appear to replace in Australia the Blaptini 
of Europe and America, and should probably form a sub-tribe of Blaptini, in which their 
peculiar form would be fully balanced by our species of Embaphion. 

Many changes might be suggested, but as such discussion is altogether irrelevant to 
the objects of the present paper, further space will not be occupied here, although it is my 
desire at some future time to develop the results of study in a paper less encumbered with 
species. 

The following table of tribes is offered for the assistance of the student, although well 
aware that it may often fail on the application of the test of several genera and of many 
species. 

Front entirely corneous, anterior margin free, not articulating with a 
coriaceous clypeus. 
First joint of tarsi elongate or moderate, never very short, tarsi not 
compressed ; gene not sulcate. | 
Eyes less prominent than the sides of front, more or less transverse, 
always emarginate in front. 
Anterior tibize alone or none dilated. 
Penultimate joint of tarsi entire. 

Anterior cox rounded; middle cox always with dis- 
tinct trochantin; antenne never perfoliate, third 
joint usually larger than the following. 

Hind coxee transverse, never oblique. 
Front feebly dilated at the sides. 
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Tarsi spinous or setose beneath. 


Elytra widely embracing abdomen. BLAPTINI. 

Elytra narrowly embracing abdomen. SCAURINI. 
Tarsi with coarse, almost spinous hairs. AMPHIDORINI. — 
Tarsi finely pubescent beneath. TENEBRIONINI. 

Front broadly dilated at the sides, emarginate ante- 

riorly. i 
Anterior tarsi of $ dilated. PEDININI. 
Anterior tarsi of 4 not dilated. ; OPATRINI, 

Hind cox oblique ; tarsi spinous, ORYPTICINI. 


Anterior coxae sub-transverse; middle cox without tro- 
eo chantin ; third joint of antennz always short, outer 
joints more or less perfoliate ~* . . 


Tarsi pubescent. Last joint always long. ULOMINI, cafe vee 
Penultimate joint of tarsi bilobed. HETEROTARSINI, rs ee ; 
Tibize all more or less dilated and fossorial. — TRACHYSCELINI, — 1, Rs ay 
a = Eyes more prominent than the sides of the front, usually rounded, _ yee 
feebly or not at all emarginate. — DIAPERINI. 
First joint of tarsi very small, outer joints gradually thicker, longer : : 


f and compressed. Gene transversely sulcate. - BOLETOPHAGINI. 
Front either with a broad coriaceous band or articulating directly with | 
a coriaceous clypeus. Elytra never widely embracing abdo- 
= men. ‘Third joint of antennz long. - 
ear. Sides of front not obliquely elevated. _ 
Abdomen pedunculate ; antenne slender. 
Abdomen not pedunculate; antenne with the outer joints 
usually compressed. ; 
Sides of front obliquely elevated. . re 9 
Metasternum very short; body apterous. — on 


Metasternum long; body slender and winged, S04 ue 3 STRO rane 
; ‘ eer eh? 5° 
oe ee dk * he 


‘TRIBE oer s 
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either strictly nocturnal in their habits or are found walking in sandy places either in 
early morning or late in the day, and during cloudy days. The larger and more cylindri- 
cal of our species will, when disturbed, place their bodies nearly vertically, the head near 
the ground and the tail erect, and will emit when handled a dark oleaginous offensive 
fluid, staining the hands brownish and remaining for a long time and apparently fixed by 
the action of alkaline material. In the warm regions of California the larger species at- 
tain the age of several years. ‘Their tenacity of life is very great, as specimens have been 
kept pinned for two months without food or water. 
Our genera are three in number. 


Epipleure broader at base, attaining the humeri. 
Mentum trilobed, lateral lobes more or less inflexed. 


ELEODES. 

Mentum flat, discoidal. DISCOGENIA. 
Epipleure narrow at base, not attaining the humeri. 

Mentum trilobed, lateral lobes inflexed. EMBAPHION. 


ELEODES, £sch. 
Evropks, Esch., Zool. Atl. TI., p. 9. 
Xysta, Esch., (ut supra.) 
Prous, Lec., Class. Col. N. A., p. 226. 


Species have been described by Say as Blaps, by Kirby as Pimelia. 

Mentum somewhat variable in form, usually trilobed, the middle lobe larger and more 
convex; lateral lobes frequently inflexed, scarcely visible. Last joint of labial palpi trian- 
gular, narrower than the maxillary, which are broadly triangular or securiform. Head 
not deeply inserted, suture between epistoma and front frequently distinct, epistoma trun- 
cate or feebly emarginate, sides sometimes sinuate. Eyes narrow sub-reniform. Antenne 
eleven-jointed, the last three or four usually notably depressed, the last joint frequently 
though not always smaller than the preceding. 

Prothorax variable in form, usually applied against bases of the elytra. Scutellum 
always distinct and equilateral. Elytra of variable form and sculpture, in many species 
prolonged behind. Epipleurz always distinct, broader at base and always visible at the 
humeral angle, gradually narrowing toward the apex. Legs moderately long. Femora 
never strongly clavate, the anterior frequently armed in the male, sometimes in both 
sexes, with a tooth of variable form, rarely all the femora toothed. ‘Tarsi usually chan- 
nelled and setose beneath ; occasionally the first two joints are dilated and spongy pubes- 
cent, or not dilated and densely covered with silken hairs. 

The characters above given are those applicable to the whole genus, characters pecu- 
liar to any group will be given under its heading or in the remarks on the various species, 

The genus Eleodes is our largest and, with the exception of Asida, as previously de- 


fined, the most polymorphous, and is without doubt the most difficult to sub-divide of any 
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in our fauna. The wide distribution of many of the species has given rise to local varie- 
ties, on which specific names have been fixed, as each new region furnished an unique 
specimen. Species of Eleodes are found distributed over a wide extent of our western 
territories, the Mississippi River being the extremé eastern limit. From this point not 
only species but individuals become more and more numerous, until on some of the arid 
regions of California they can be found in immense numbers. Species are found to the 
extreme northwest, inhabiting the rather warm belt of country westward of the Rocky 
Mountains and between them and the coast. Their southern limit is indefinite. In South 
America, Nycterinus replaces Eleodes. J must confess my inability to detect any impor- 
tant differences between these genera, and most authors seem to assume that any species 
north of the Isthmus of Panama is Eleodes, and south of it Nycterinus. It is probable 
that the latter genus should constitute a division of the former, equivalent in value to the 
groups into which I am about to sub-divide it. With Apocrypha and Amphidora on both 
continents, I see no reason why we should not find Eleodes also. 

In the following synoptic table it will be found that no use whatever has been made 
of the form of prosternum, in the definition either of groups or species. The character is 
actually of no value, as specimens undistinguishable by any other characters may have a 
different form of prosternum, and on this and similar characters species might be indefi- 
nitely multiplied. 

For convenience of study, EKleodes may be divided into three sub-genera : 

Anterior tarsi of both sexes entirely spinous beneath. (ELEODES). 


Anterior tarsi of males with the first two or three joints either with 
silken hairs or spongy pubescence beneath. 


Anterior tarsi of males not dilated. (BLAPYLIS. ) 
Anterior tarsi of males with at least the basal joint dilated. (PROMUS.) 
ELEODES. 
Spurs of anterior tibiz unequal, and dissimilar in the sexes. , GROUP 1. 
Spurs of anterior tibie equal, and similar in the sexes. GRouP I. 
GROUP I. 
Section A. 
Hind spur of anterior tibia broader and thicker in 9. 
Thorax convex, smooth. 
Elytral margin rounded. obscura 
Elytral margin acute at humerus. acuta 


Thorax flat or concave. 


Sides of elytra rounded. ' suturalis 
Sides of elytra parallel. texana 


Section B. 


Anterior spur of anterior tibia broader, thicker and more strongly curved in 9 
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Elytra broad, flattened, truncate at base, angles rectangular; thorax broad at base, angles 


rectangular, overlapping the humeral angles of elytra. 


Elytra glabrous, with regular striz of moderately large punctures, interstices equally 


and very feebly convex. 


Elytra elongate oval, convex, narrower and feebly emarginate at base, angles not rectangu- 


lar; thorax narrower at base, angles obtuse, not overlapping basal angles of elytra. 


Anterior femora mutic in both sexes. 


Elytra shining; with striz of punctures. 


(Pediniform species). 
Elytra with alternate interspaces more elevated, (each elytron sub-tricostate). 


tricostata. 


pedinoides. 


carbonaria. 


Elytra sulcate or striate, striae punctured, interstices convex, with muricate 


punctures. 
Elytra diffusely punctured. 
Elytra shining, punctures simple. 
Elytra opaque, densely muricately punctured, becoming granulate. 
Anterior femora armed in the male. 
Tooth very obtuse, elytral sculpture of smooth tubercles. 


Tooth very acute, elytra with striz of fine punctures. 
GROUP II. 


obsoleta. 


quadricollis. 


humeralis. 


granulata. 


extricata. 


The spurs of the anterior tibie are similar to each other in both sexes. Occasionally the anterior spur is some- 
what longer than the other; never, however, presenting anything similar to that seen in the preceding group, in which 
it is nearly double the size and width of the other, and very strongly curved backward, especially in the 9°. 


Thorax smooth, finely and sparsely punctured. 


Thorax rugous, coarsely and confluently punctured. 


Section A. 
All the femora toothed in both sexes. 
Teeth of femora acute. 


Teeth of femora obtuse. 


Anterior femora alone armed with a tooth, or all the femora mutic. 


Section A. 
Section kh. 


armata. 
militaris. 


femorata. 


Thorax sub-quadrate, frequently narrower in front, base very rarely narrowed, sides feebly 


rounded. 
Elongate species, elytra never yentricose nor striate, femora mutic. 
Thorax elongate. 


Thorax square. 


longicollis. 


gentilis. 


Species usually ventricose, elytra striate, femora of 4 either acutely toothed or sinuate 


near the tip. 
Anterior femora with a strong curved tooth in % only. 
& us “* straight acute tooth in % and Q. 
Thorax deeply emarginate in front, angles not everted. 


ss feebly ie “* - angles acute, everted. 
Ce “ sinuate near the tip in 4 and ¢. 
Sides of thorax strongly rounded, always narrower at base. 
Thorax very convex, humeral angles of elytra indistinct or wanting. 
Anterior femora armed in both sexes. 
Anterior femora mutic in both sexes. 
Thorax moderately convex, humeral angles of elytra always evident. 
Ant. femora mutic in both sexes. 


Ant. femora armed at least in ?. 


ventricosa. 


luce. 
gracilis. 


innoecens. 


. 


grandicollis. 
gigantea. 


nigrina. 
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Thorax with sides gradually narrowing to base. i ; 
Elytra suleate, interstices convex, impunctured. hispilabris. 
Elytra sub-striate, interstices with muricate punctures. sponsa. 

caudifera. 

Thorax strongly constricted at base. acuticauda. 

dentipes. 
Section B. P ; 

Here are placed some small species with a very strongly punctured, moderately convex, sub-quadrate thorax, and 
with oval elytra with indistinct humeri. 
Elytra granulate or rugose and frequently hairy. 
Elytra not hairy, opaque, with rows of elevated rounded tubercles. granosa. 
Elytra hairy, surface very coarsely and confluently punctured, shining. hirsuta. 


Elytra opaque, sub-striate, with strongly muricate punctures, each bearing an erect black 
hair, pilosa. 


BLAPYLIS. 

This name is proposed for a sub-generic division of Eleodes, in which the basal joints 
(usually three) of the anterior tarsi of the male are clothed with a dense silken pubes- 
cence, obliterating entirely the median groove, evident in the remaining joints and in the 
entire tarsus of the female. 


Thorax feebly constricted at base; lateral margin entire, extending to base. 
Base of thorax rounded. scabripennis. 
Base of thorax truncate. 
Elytra convex, humeral angles very obtuse. 


Terminal joints of antennz not compressed, antenne apparently clavate. clavicornis. 
Terminal joints of antenne flattened. j 
Hind angles of thorax obtuse. lecontei. 
Hind angles of thorax rectangular. 
Elytra more or less shining, muricately punctu red. consobrina. 
Elytra very opaque, with small rounded granules densely but irregu- 
larly placed. tenebrosa. 
Elytra depressed, humeral angles distinct. planipennis. 


Thorax very strongly constricted at base, lateral margin obsolete at constriction. — 
Thorax smooth, coarsely and sparsely punctured. : : parvicollis. 
Thorax rugose, very coarsely and confluently punctured. ’ 
Elytral sculpture of coarse punctures with the interstitial elevations more or less con- 
fluent into transverse plications. cordata. 


Elytral sculpture of elevated, distinct, smooth tubercles, in longitudinal series. pimelioides. 
PrRomus. 
The sub-genus Promus contains species more or less fusiform and with, at least, the 
basal joint of the anterior tarsi dilated and thickened and spongy pubescent beneath. 


Base of elytra emarginate, angles produced, embracing the basal angles of thorax. Femora mutic. 
Elytral margin acute, surface opaque and sparsely pubescent. opaca. 
Elytral margin rounded, surface glabrous. fusiformis. 
Base of elytra very feebly emarginate, or truncate, angles acute, not prolonged, basal angles of 
thorax distinct. Anterior femora armed in the males. 


Tooth of femur very acute in 4,; elytra opaque, with distinct series of fine punctures. subnitens. 
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Tooth of femur broad in % ; elytra sub-opaque and with distant series of large punctures; 
punctures distant from each other. seriata. 


Male unknown. Elytra striate, striae approximate and with very closely placed punctures. striolata. 


Sub-Genus ELEODEs. 


This division contains all the large species, and the smallest is scarcely below the me- 
dium size. It may be distinguished from the other divisions by having the tarsi entirely 
setose beneath, never silken or spongy pubescent. The first joint of the anterior tarsus 
of the male is somewhat thickened in the first few species; this would never be mistaken 
for the marked expansion and peculiar vestiture of the Promus group. ‘The form of men- 
tum is also subject to some slight variation; this will be alluded to under the species 
themselves. 

Group I. is characterized by the marked inequality between the spurs of the anterior 
tibie, notably in the females; and in accordance with this variation we may again sub- 
divide the group into two parts. Section I. contains the large sulcate species. With 
them the anterior spur of the anterior tibia is much smaller than the posterior, the latter 
though scarcely longer is much broader and more robust and obtuse at the tip. Here, 
also, occurs the thickening of the first joint of the anterior tarsus of the male. 


C. obscura, Say, (Blaps) Journ. Acad. 3, 259. Am. Ent. tab. 16. (Eleodes) Esch. 

I cannot accept the feeble differences between the five species described, as indicative 
of specific distinction. With very large series it would be difficult indeed to define even 
races. ‘The three principal variations have been selected as centres, and may for conve- 
nience be called “races,” each may receive separate notice, and the student be thereby 
the better enabled to determine either their validity as species, separation as races, or 


complete union as mere varieties, 


dispersa, Lec.; deleta, Lec. Proc. Acad. 1858, p. 182. 

Variations of sculpture alone form the differences between the three races. The mid~ 
dle lobe of the mentum is large, obtuse in front, coarsely punctured and elevated more or 
less along the median line, the lateral lobes are small, strongly inflexed, scarcely evident 
without careful examination. The head is often coarsely punctured, and the clypeo- 
frontal suture by no means rarely visible. Thorax broader than long, moderately convex 
and shining, and sparsely punctured, anteriorly truncate with obtuse angles. The sides 
are rather broadly rounded in front, slightly sinuate behind, margin fine, slightly reflexed, 
base feebly sinuate and one-fourth narrower than at the widest portion; the hind angles 
are never acute, though distinct, generally rectangular, ‘The elytra vary in shape even in 
individuals of the same sex. Their form is, however, elongate oval, generally twice longer 
than broad, sides more or less rounded, occasionally sub-parallel in some males. The 
margin is never acute even at humerus, always rounded. The sculpture consists of very 


— 
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indistinct stria, with the whole surface rather densely and very irregularly muricately 
punctured. ‘The anterior femora are armed in both sexes with a tooth, strong and acute 
in the male, very obtuse in the female and occasionally reduced to a mere sinuation- 

This form occurs in New Mexico. Length 1.25 inch. 

obscura, Say (references already given). ; 

Differs from the preceding as follows: Elytra feebly sulcate, interstices convex and 
rather sparsely muricately punctured, the more densely in the strie. This race is also 
smaller and shows more tendency in the elytra to become reddish brown than the others. 
It agrees in every respect with dispersa excepting the elytral sculpture. Its habitat is 
more northern than the preceding, occurring in Nebraska and Colorado. 

Length 1.05 inch. 


suleipennis, Mann., Beitrag. 226; Mag. Zool. 1848, pl. 128; wrata, Lec., Proc. Acad. 1858, p. 182. 

This form is still more deeply sulcate than the preceding and has smoother interstices 
with fewer muricate punctures. ; 

Specimens occur very abundantly in Oregon, northern California, and through Nevada 
and Colorado to New Mexico and Arizona. 

Length hardly varying from 1.25-1.30 inch. 


BE. acuta, Say, (Blaps) Journ. Acad. 3, p. 258. Am. Ent. tab. 16. Esch. (Eleodes). . 

The form of this species is not greatly different from the preceding. The only con- 
stant character being in the greater acuteness of the elytral margin, especially near the 
humeral angle. ‘The dorsum of elytra is more or less flattened, and in proportion to the: 
extent of this depression the margin is more extended from the humeral angle until it is 
almost as evident, though never so acute as in the following species. The thorax is simi- 
lar in form to obscura and lacks entirely the flattening and very acute margin of sutwralis. 
The anterior femora are toothed, the female the more obtuse. The species occurs from 
Kansas to Texas and varies in length from 1.—1.40 inch. 


E. suturalis, Say, (Blaps) Journ. Acad. 8, p. 257/ Am. Ent. tab. 16; Esch. (Ridodet. 

The general form of this species agrees with the two already mentioned, differing, 
however, in having both the thorax and elytra with a very acute margin, generally slightly 
reflexed in the latter, always so in the former, so that the dorsum appears either flattened 
or concave, in accordance with the degree to which they are upturned. ‘The sides of the 
elytra are rounded, never parallel, the dorsum is always flat. ‘The anterior femora are not 
very acutely toothed, frequently merely sinuate. Occurs abundantly in Kansas and Ne- 
braska, and varies in length from .8 to 1.2 inch, 


Many specimens have a broad red band along the suture of the elytra. 


E. texanus, Lee., Proc. Acad. 1858, p. 182; Thomson, Arcana, 1, pl. XII, fig. 5. 
Acutely margined as in the preceding. The thoracic margin is much wider and more 
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reflexed, The thorax is broader, sides more strongly rounded, apex deeply emarginate 
with acute angles, base trisinuate also with acute angles. ‘The elytra are also more 
acutely margined than suluralis, the dorsum slightly concave, longer and more parallel 
and in the males slightly produced, their surface is also feebly sulcate with stri of coarse, 
closely placed punctures. ‘The anterior femora of the male are armed with a rather small 
acute tooth, 

This species has thus far occurred in Texas alone. Length 1.25-1.50 inch. 


Section II. of Group I. contains all those species of the sub-genus Eleodes in. which 
the anterior spur of the anterior tibia is notably longer, broader, thicker and more strongly 


curved than the posterior spur, in the females. 


E. pedinoides, Lec., Proc. Acad. 1858, p. 183. usperata, Lee., (loc. cit.) 

The peculiar form of the elytra distinguishes this and the next from the others of the 
section which follow. ‘The sides are sub-parallel, very feebly rounded and scarcely nar- 
rower (frequently broader) at base than at any other portion, ‘The base is also truncate 
and the angles rectangular, extending under the basal angles of the thorax. In both 
species the middle lobe of the mentum is smaller, rather more acute and more prominent 
in front than the species in the preceding section. The form of the thorax of KE. pedi- 
noides is similar to that of acuta. The anterior angles are not acute and the posterior are 
rectangular. The base feebly emarginate and with an impression near each hind angle. 
The sides are rounded anteriorly, slightly sinuate posteriorly. ‘The elytra are oval, not 
‘narrowed at base, black, glabrous, and never pubescent, feebly sulcate with moderately 
convex interstices. ‘The striae are rather coarsely punctured in some specimens, less evi- 
dently in others. In the variety asperata the punctures become slightly muricate at the 
sides near the apex. The elytra are also moderately convex, margin rounded, the humeri 
are occasionally slightly carinate. The femora are mutic in both sexes. 

Occurs in southwestern Texas. Length .75-.95 inch. 

E. tricostata, Say, (Blaps) Journ. Acad. 8, 262; Lec. (Eleodes); alternata, Kirby, (Pimelia) N. Z., 282; plan- 


ata | Sol., (Eleodes) Baudi e Truqui, p. 266, (indicated by error as from Spain); robusta, Leec., Proc. Acad., 1858, 
p. 183. 


- Similar in form to pedinoides, differing in the following characters: Elytra usually 
flattened, margin more acute, alternate interspaces more elevated, the shallow sulci are 
rather strongly muricately punctured, each puncture with a short robust hair in recent 
specimens. ‘he elytra are never shining as in pedinoides, and the peculiar sub-tricosta- 
tion will readily distinguish it. The variety robusta, as the name indicates, is larger, 
stouter and rather more coarsely muricate. 

The species is abundant on the plains of Kansas and Nebraska and southward into 
Texas. Length .50-.90 inch. 
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Following the Pediniform species, we have another sub-section still having the ante- 
rior spur of the anterior tibia larger than the posterior, but differing especially in the form 
of the elytra. In these the humeral angles of the elytra are but feebly prominent, and 
the base feebly emarginate ; the elytra themselves are always convex, never flattened and 
sub-acute on the margin. .The thorax is usually narrowed at base, the angles never. 
prominent nor overlapping the elytral base. 

E. carbonaria, Say, (Blaps) Journ. Acad. 8, 260; Lec. (Eleodes); soror, Lec., Proc. Acad. 1858, 185; tmmunis, 
Lec., ib., 186; debilis, Lec., ib., 185. 

This species as above defined may be known from all the others of the sub-section by . 
the smooth polished elytra, with rows of large punctures rather distantly placed, the in- 
terstices of the rows are flat. In some specimens the punctures are small, though in 
other respects the characteristics of the species, such as the polish, the distance between 
the rows, are still present. In some specimens of “quadricollis there is an evident ten- 
dency to the arrangement of the punctures in rows; in these, however, the interstices 
will be seen to be very distinctly diffusely punctured, besides lacking the peculiar appear- 
ance of carbonaria, readily remembered after sight. 

I have united several other species with carbonaria, as may be seen above. Of these, 
I am absolutely unable to distinguish even as faint varieties, soror and immunis. Debilis 
is a very small form from the mountainous region around Santa Fe, and differs from the 
typical form only in having the thorax slightly more transverse and widest at the middle, 
while the others have the thorax widest in front of the middle. From the known degree 
of variation of other species and from the fact that this possesses all the other characters : 
of the species, I am unwilling to retain it as distinct. 

The species is rather abundant in southern ge Ss New Mexico and eastern Ari- 
zona and Texas, 

Length .65-1.00 inch. 


E. obsoleta, Say, (Blaps). Journ. Acad. 3, 261. (Eleodes) Lec. : 

This species has mutic femora also, and may be known by the sulcate or striate elytra. 
The suture is frequently reddened, the striz are marked with coarse punctures and the 
interpaces coarsely muricately punctured. The form is usually robust, occasionally elon- 
gate in the males, elytra rather broadly oval and feebly convex on the disc. As in car- 
honaria, the thorax is sub-quadrate, sides and base feebly rounded, anteriorly very feebly 
emarginate, 


Occurs abundantly on the plains of Kansas and southward to New Mexico. 
Length .50-.80 inch. ; 


E. quadricollis, Esch., Zool, Atl. III., p. 12, tab. 14, fig. 5. Mann., Beitrag, 268; omissa, Lec., Proc. Acad. 
1858, 186; vicina, Lee., Ann. Lye. 5, 138. : PY aie 


Very similar in form to obsoleta. The elytra are more convex, totally black, with — 
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sculpture consisting of punctures sometimes fine, at others rather coarse, rather densely 
but irregularly placed and never muricate, never arranged in rows. The femora are 
mutic in both sexes. The thorax is also narrower at base than in the two preceding spe- 
cies. The elytra of the female are always broadly oval, those of the male elongate, 
scarcely broader than the thorax. 

Occurs in California, from San Francisco to San Diego on the coast, and inland from 
San Jose to Tejon. Specimens have been sent from Sonora. 

Length .60-.80 inch. 


E. humeralis, Lec., Pacif. R. R. Surv. 47 parallel, App. 1, p. 50. 
Differs from the preceding in the rather deeper emargination of the base of the elytra, 


and by the humeral angles a little more prominent. The elytra are always opaque to a 
greater or less extent, and very densely muricately punctured or almost granulate. The 
femora are mutic. | 

Occurs in northern California and Oregon, where it replaces quadricollis of the south- 
ern regions. 


Length .54-.68 inch. 


E. granulata, Lec., 9; obtusa, Lec., Proc. Acad. 1861, p. 352, %; aspera, Lec., New Species, 115; ? swbaspera, 
Sol., Stud. Ent. 246. 
From all the other species this may be readily distinguished by the elytral sculpture, 


consisting of rows of moderately elevated, rather smooth tubercles with opaque interspaces. 
Its form is similar to the male of guadricollis. I have placed it in association with eatri- 
cata, a species with armed anterior femora, although its femora are scarcely toothed, but 
strongly sinuate near the tip. The other preceding species have the femora of both sexes 
entirely without either a tooth or the suspicion of a sinuation. The specimens in our col- 
lections appear to be rather poorly developed, and from what occurs in other species it is 
inferable that fully developed forms may have a very distinct tooth in the males. I have 
united aspera as a synonym, although the specimen is not before me. I believe it to be 
merely a more roughly sculptured form, bearing the same relation to granulata that aspe- 
rata does to pedinoides. : 

Occurs as follows; granulata, Oregon; obtusa, California; aspera, New Mexico. 

The three specimens scarcely vary from .60 inch. The last synonym is placed here 
doubtfully. Should it prove to be identical with granulata, this name must be suppressed 


and the name of Solier used instead. 


E. extricata, Say, (Blaps) Journ. Acad. 3, 261. Lec. (Eleodes); cognata, Hald., Stansb. Rep., App. C, p. 376. 
Readily distinguished from all others of the sub-section by the very evident tooth of 


the anterior femur of the male, as well as by the rather more slender form of that sex. 
_ AMERI. PHILOSO. SOC.—VOL. XIV.—178 
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‘The thorax is finely and very sparsely punctured, the elytra coarsely and densely, with a 
faint tendency to the arrangement of the punctures in lines, more evident in the smoother 
varieties of the species. Cognata, Hald., is merely a more robust and rather smoother 
form of extricata. 

Occurs abundantly on the plains of Kansas and Nebraska, and some few have. been 
obtained in Utah and eastern Oregon. 

Length .42-.56 inch. 


Group II. 

This group is distinguished readily from the preceding, by having the spurs of the an- 
terior tibia very nearly equal in size and in no way differing from each other in thickness 
and shape. 

Section I. contains the bulk of the species of the group, and may be recognised by the 
smooth, sparsely punctured thorax. 

The three following species differ from all the others, by having all the femora of each 
sex armed with a very distinct tooth, large and strong in the first two, small in the last. 
The tibiee are also more strongly curved than in any others of the genus. 

E. militaris, n. sp., black, moderately shining, elongate, similar in form to femorata. Thorax % sub-quadrate, 
moderately convex, sides rounded, feebly converging at base; apex rather deeply emarginate, angles acute, not denti- 
form; base feebly rounded, angles not prominent; ? thorax one-third broader than long, more convex at sides, moder- 
ately rounded, not converging at base; apex as in male, base truncate or feebly rounded, notably broader than apex, 
angles not prominent. Elytra elongate oval, strongly attenuate behind, very convex above, with distant rows of rather 


fine and distant punctures. Legs coarsely punctured. Prosternum prolonged, horizontally mucronate. Mesosternum 
slightly concave. Length .86-1.00 inch. 


Lower California. Mr. Wm. M. Gabb. 

The sexes of this species differ from each other, in the form of the elytra, the female 
as usual being the broader and more robust, and also in the form of the thorax. In the 
there is scarcely any difference between the thoraces of femorata and militaris, while 
that of the female of the latter species is much broader, the sides regularly rounded to the 
basal angles and the base broader near the apex. In both sexes all the femora are armed 
with a very strong triangular tooth, broader but less acute than armata. This species 
differs from armata in the character last given, and also in its much less prominent and 
never dentiform apical thoracic angles. The elytra approach the form of femorata, and 
are more attenuate behind than in armata. The peculiar form of thorax causes the fe- 
male to appear more obtuse in front. o 


E. armata, Lee., Ann, Lye. 5, 184; Thomson, Areana 1, Pl. XII, fig. 2. 

The elytra of this species are less attenuate, rather more suddenly declivous behind 
than either of the others of the group. ‘he anterior angles of the prothorax are acute, 
usually prominent and dentiform. Further comparison between this and the preceding 
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species is unnecessary, while from the following it may be distinguished by having very 
much more prominent femoral spurs and by the form of the elytra already mentioned, 
Occurs abundantly on the Colorado Desert (Leconte); those in my cabinet are from 
central Arizona, where it exceeds all other insects in abundance except EH. hispilabris, 
Say, (sulcata, Lec.) Length .58-1.30 inch. The greater number are over one inch in length. 


E. femorata, Lec., Ann. Lye. 5, 134. 
The teeth of the femora are all very obtuse. 


Occurs at San Diego, California. 
Length .68—1.00 inch. 


The species of the section hereafter noted differ from the three preceding, in having 
only the anterior femur (if any) toothed. 

In accordance with the form of thorax the species may be again sub- divided, those 
with a sub-quadrate thorax with very feebly rounded sides, and with the base rarely nar- 
rower will be mentioned first. 


E. longicollis, Lee., Amn. Lye. 5, 134. Haydeniti, Lee., Proc. Acad. 1858, p. 186. 

Frequently elongated fusiform in shape, thorax generally longer than broad, sides 
feebly rounded, base always broader than apex. Femora mutic in both sexes. The elytra 
are smooth or feebly punctured, never striate. 

Occurs abundantly in New Mexico and Arizona, and occasionally in Kansas and 
Colorado. 

‘Length .90-1.25 inch. 


. 
E gentilis, Lec., Proc. Acad. 1858, p. 187. 
The femora are mutic as in longicollis, from which it differs in its smaller size, more 
quadrate thorax with more rounded sides and rather more prominent anterior angles. 
Occurs at San Diego, Cal. 
Length .75 inch. 


E. ventricosa, Lec., Proc. Acad. 1858, p. 168. 

With this species commences a series with the anterior femora of the % (and fre- 
quently ¢) armed with an acute tooth or sinuate. The elytra are also feebly sulcate and 
rows of rather coarse punctures. In this the elytra are strongly ventricose in both sexes, 
and also caudate in the male. ‘The anterior femora of the male are armed with a robust 
tooth, strongly curved. ‘The thorax is broader than long, with sides and base moderately 
rounded, anteriorly feebly emarginate, angles distinct, not dentiform., 

Occurs in Texas, near the Rio Grande. 

Length 1.05-1.40 inch, 


_ a = ——- 
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E. luce, Lec., New Species, p. 114. 
The species is more elongate than the preceding, and very feebly ventricose in the fe- 


male. The elytra are more deeply striate and also caudate in the male. The thorax has 
feebly rounded sides, an almost truncate base, apex emarginate, angles distinct, never 
dentiform. Both sexes have the anterior femora armed with an acute straight tooth. 
Abundant near Cape St. Lucas, Lower California, where it replaces gracilis of Arizona 
and the northern end of the Peninsula. 
Length .70-1.04 inch. 


E. gracilis, Lec., Proc. Acad. 1858, p. 184. 

As in luce, the anterior femora of both sexes are armed with an acute tooth. It dif 
fers by its more elongate form, the dentiform anterior angles of the thorax, as well as by 
the thorax being narrower behind and the sides more strongly rounded. The male is 
never caudate. 

From New Mexico, Arizona, and the upper end of the Peninsula of Lower California. 

Length .78-.94 inch. 


E. innocens, Lec., New Species, p. 114. 

The femora of this species are feebly sinuate. The elytra are rather strongly striate, 
as in luce. The thorax is slightly longer than broad, with feebly rounded sides and trun- 
cate base. The apex is very feebly emarginate, the angles prominent, not dentiform. 

From Cape St. Lucas. 

Length .54 inch. 


The following species have the thorax rounded on the sides and with the sides more 
strongly convergent at base, frequently rather suddenly constricted, 
The first two species have the thorax very convex, hind angles obtuse, humeral angles 


of elytra wanting. In both the elytra are smooth or faintly punctured, never striate or 
sulcate. . 


E. grandicollis, Mann., Beitrag. p. 266; Mag. Zool. 1844, pl. 130. valida, Boheman, Eugen. Resa. Ins. p. 90. 

The elytra are rather broadly oval in outline. The anterior femora are toothed in 
both sexes. Dr. Leconte mentions the synonym in Proc. Ac. Nat. Sci. 1859, p. 290, but 
it has been accidentally omitted in his List of Coleoptera. 

Occurs near San Francisco, Cal. 

Length 1.-1.20 inch. 


E. gigantea, Mann., Beitr., p. 267; Mag. Zool. 1848, pl. 127. t 
More elongate and attenuate than the preceding. The femora are mutic in both sexes, 


Occurs at San Francisco, and in the Sacramento Valley around the bay. 
Length 1.10-1.40 inch. | 


NORTH OF MEXICO. 313 


E. nigrina, Lec., Proc. Acad. 1858, p. 186. 

With this species commences a series in which the humeral angles of the elytra are 
much more distinct than in the two preceding. ‘The thorax is also much less convex, 
From the species following, this one may be readily known by the femora being merely 
feebly sinuate in both sexes. The elytra are feebly striate, with muricate punctures not 
very densely but very irregularly placed. The males are rather more slender than the 
females. ‘The elytra of both are sub-opaque, a character otherwise unknown in the group. 
More decidedly Upiform than ‘any other species. 

Occurs in Oregon, thence eastward to Dacota, and southward into Colorado and 
western Kansas. 

Length .60-.86 inch. 


E. hispilabris, Say, (Blaps) Journ. Acad. 3, 260; Am. Ent. pl. 16. sulcata || Lee., Proc. Acad. 6, 67; con- 
vera, Lec., Pacif. R. R. Repts., App. 1, p. 49; nupta, Lee., Proc. Acad. 1858, p. 183. 


I have no hesitation in applying the name of Say to one of our species, better known 
under the pre-occupied designation sulcata, Lec. The description and figure of Say ap- 
pear to me perfectly applicable to this and not to one of the larger species of Group I. 
The prominent dentiform anterior thoracic angles, so well described and figured, are not 
found in any species of the obscura series. I am unable to find characters warranting the 
division of the species into three others, the forms so completely passing from one to the 
other without a break in the series. ‘The species may be readily distinguished from all 
those having the same form of thorax, by the more or less deeply sulcate elytra, with con- 
vex interstices. The strie are punctured and the interstices smooth. In the variety 
nupta, the elytra are rather more convex and broader, and the sulci less deep, and the 
interstices consequently much less convex. 

Occurs abundantly in Oregon and Arizona, Kansas, Colorado and Texas. Say’s spe- 
cimens came from “Missouri,” a very badly defined geographical region in his day. 


Length .70-1.05 inch. 


E. sponsa, Lec., Proc, Acad. 1858, p. 184. 

In general form this species resembles the preceding. The thorax is, however, less 
younded on the sides and more nearly quadrate. ‘The anterior angles are acute and fre- 
quently prominent. ‘The elytra are elongate oval, slightly flattened, feebly sub-striate 
and with the interstices rather coarsely muricately punctured. The apex is moderately 
acute in the male, never prolonged or caudate. ‘The anterior femora of the males are fur- 
~ nished with an acute tooth, the females with one more obtuse. 

Occurs in southern Colorado and eastern New Mexico. 
Length .80-.96 inch. 
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E. caudifera, Lec., Proc. Acad. 1858, p. 184. 
Differs from the preceding as follows: Males with the apex of elytra prolonged or 


caudate; anterior femora armed with an obtuse tooth in the males, mutic in females. 


Occurs with the preceding. 
Length .70-.90 inch, exclusive of elytral prolongation. 


BE. acuticauda, Lec., Ann. Lye. 5, 135; laticollis, Lec., ib. 
In this species the thorax is at least one-half broader than long, sides very strongly 


rounded, base strongly constricted ; anterior angles very acute, prominent and dentiform. 
The elytra are elongate and strongly produced in the male, not suddenly caudate. The 
sculpture consists of striz of fine punctures. The anterior femora of both sexes are acutely 
toothed, tooth rather small. 

Occurs only in extreme southern California. ‘The synonym belongs to a larger and 


narrower form. 


Length .90-1.30 inch. 


E. dentipes, Esch., Zool. Atl. 3, 10, pl. 14, fig. 4; Mann. Beitrag. 267; Guerin. Mag. Zool. 4, 31, pl. 117. 

The thorax is much less broad than acuticauda, the sides less rounded and the an- 
terior angles less prominent, and the elytra are never as produced. Both sexes have the 
anterior femora armed, though the tooth is less prominent and broader than in the prece- 
ding species, 

The most abundant species in California south of the latitude of San Francisco, and 
very variable both in sculpture and general form. ; ; 

Length .62-1.05 inch. 


Section B. 

E. granosa, Lec., New Species, p. 116. 

‘The elytral sculpture of this species is peculiar and without any parallel in the genus. 

One specimen in the cabinet of Dr. Leconte, from California, another in my own, from . 
Nevada, collected by Mr. Wm. M. Gabb. 

Length .65-.75 inch. 


E. pilosa, n. sp., black obaque. Head coarsely and densely punctured, sparsely clothed with short, black, 
sub-erect hairs. Thorax sub-quadrate, feebly narrowed behind, sides moderately rounded, margin hardly evident; 
apex and base truncate, angles not prominent; above very coarsely and confluently punctured with erect black hairs. 
Elytra oval, moderately convex, humeri indistinct, surface faintly sub-striate with densely and irregularly placed mu- 
ricate punctures, each bearing a rather long black hair. Beneath muricately punctured and setose, abdomen more — 
shining, less densely punctured. Femora mutic in both sexes. . ; 


Occurs abundantly in Owens’ Valley, California, and in western Nevada (Gabb). 
Length .46-.60 inch. mi e - ? 
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E. hirsuta, Lec., Proc. Acad. 1861, p. 352. 


Readily known from the two preceding, by the shining, densely punctured and pubes- 
cent elytra. Its form is more robust and the elytra more broadly oval. 
From the same regions with pilosa. 


Length .40—.44 inch. 


Occurs in Owens’ Valley, California, (Horn), and western Nevada (Gabb). 


Sub-Genus BLAPYLIs. 


This sub-generic name is proposed for some small species in which the males have 
two (sometimes three) basal joints of the anterior tarsi clothed with a rather dense silken 
pubescence, obliterating entirely the groove. ‘These joints are never dilated nor thick- 
ened. ‘The femora are all unarmed. ‘The thorax has rather strongly rounded sides, and 
always greatly narrowed at base, frequently constricted, appearing to be almost peduncu- 
late. The elytra are oval, strongly rounded on the sides, humeral angles usually obtuse. 
The tibial spurs are usually short, stout and sub-equal. 


This assemblage of characters will readily distinguish the species of this sub-genus, of 
which cordata may be considered the central form. The peculiar tarsal vestiture is seen 
also in the following sub-genus, where it becomes more spongy, and in ventricosa, where 
the anterior tarsi of some males are more hairy than spinous. 


Two sections are found in the sub-genus. The first contains species with a less 
strongly constricted thorax, and with the lateral margin extending to the basal margin. 


E. scabripennis, Lec., Proc. Acad. 1859, p. 77, 2; tnculta, Lec., Proc. Acad. 1861, p. 352, %. 


The base of thorax is rather more strongly rounded, the disc much less convex, and 
the sides much less rounded than any of the species of the sub-genns. ‘The elytra are 
very densely and irregularly muricately punctured. 


From Santa Barbara and Ft. ‘Tejon, California. 


Length .55-.65 inch. 


E. clavicornis, Esch., Zool. Atl. 8, p. 11 Mann. Beitrag. 270; impressicollis, Bohemann, Eugen. Resa. Ins., 
p. 90. 


The impressicollis of Bohemann, is merely a specimen of this species with two thoracic fover. Accidental varie- 
ties of this kind frequently occur in many of the species, especially in small individuals. 


This species is among the smallest of the genus, and may be easily recognised from 
the characters given in the table. 'The middle lobe of the mentum is much more acute 
and prominent than in its allies, resembling somewhat that of the larger species previously 
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cited. The elytra are rather coarsely and densely punctured in scarcely evident lines, 
each puncture bearing a short hair. 

Occurs in California from San Francisco to the head of Sacramento Valley. 

Length .36-.50 inch. . 


. 


E. lecontei, Horn; swbaspera | Lec., New Species, p. 115. 


I change the name given it by Leconte, Solier having used the name many years be- 
fore. Closely allied to consobrina. The sides of the thorax are regularly rounded to the 
basal angles, and the angles scarcely evident. The elytral sculpture consists of irregularly 
but closely placed granules. 

Found in Colorado. 

Length .60 inch. 


x 


E. consobrina, Lec., Ann. Lye. 5, p. 185; veseyi, Lec., Proc. Acad. 1858, p. 187. 


This species begins a series with the thorax more strongly constricted at base; in this 
and the two following, however, the lateral line still extends to the base. The elytral 
sculpture consists of muricate punctures rather irregularly placed on the disc, becoming 
tubercles on the sides. 

Abundant at Fort Tejon, California. 

Length .60-.74 inch. 


E. tenebrosa, black, opaque. Head rather coarsely punctured; thorax one-third broader than long, very 
coarsely punctured, becoming granular at the sides; sides strongly rounded, margin entire, basal angles moderately 
prominent, rectangular; elytra elongate oval, moderately convex, sides moderately rounded, basal angles obtuse, sur- 
face rather densely and irregularly covered with small, rounded, shining tubercles, arising from a very opaque base. 
Under surface and legs coarsely and densely punctured. 


From Owens’ Valley, California, (collected by myself), and from western Nevada (by 
Mr. Gabb). 


Length .544-.659 inch. 

The elytra are scarcely broader at their broadest part than the thorax, and much less 
rounded on the sides than any species of this section of the sub-genus, 

E. planipennis, Lec., New Species, p. 116. 


The elytra of this species are quite flat on the disc, and the margin less obtuse than 
the other species. The thorax is also more deeply emarginate in front, and the anterior 
femora rather more strongly sinuate. ‘The elytra are also more finely and less densely 
muricately punctured. 

From eastern New Mexico. | : 

Length .64 inch, 
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The second section of the sub-genus contains those species in which the thorax is 
strongly constricted at base, almost pedunculate, and the lateral marginal line not attain- 
ing the basal margin. On account of the extreme variation of which the species are sus- 
ceptible, many more names have been applied to the varieties than we can draw lines to 
separate. On account of the difficulty of ascertaining accurately the forms to which Esch- 
scholtz’s names were applicable, Dr. Leconte obtained types from Europe, some of which 
were carefully compared by the late Dr. Schaum, while others were furnished by Mene- 
tries and Motschulsky from the original collection of Eschscholtz, and with this assistance 
and the large numbers of specimens in Dr. Leconte’s cabinet and my own, I can safely as- 
sert that but three species should be recognized in the fourteen varieties already known to us. 


E. parvicollis, Esch., Zool. Atl. 8, p. 12; Mann. Beitrag. 271; planata, Esch., et Mann. loc. cit.; producta, 
Mann., loc. cit.; parvicollis, Esch., et Mann. loc. cit.; scabrosa, Esch., et Mann., loc. cit.; constricta, Lec., Proc. 
Acad. 1858, p. 187. 


This species has the thorax comparatively smooth. ‘The punctures, though rather 
coarse, are never confluent, and the thorax has never the scabrous appearance of the two 
succeeding species. ‘The elytra are also rather coarsely punctured than intricately rugose, 
as in the next. The form of elytra varies greatly, and on this alone have been founded 
the numerous names cited above as synonyms. 

E. producta has the humeral angles very distinct and the disc of the elytra more flat- 
tened, approaching in this respect planipennis. The humeral angles, however, become 
less distinct, and at the same time the disc more convex, and the transition is very grad- 
ual and easy through planata and parvicollis to scabrosa. Typical specimens of all the 
species are before me, and it is easy to complete series leading gradually from one form to 
the other, all preserving, however, the common characters given in the synoptic table. 

This species is abundant at San Francisco and around the bay in a southerly direction. 


Length .42-.64 inch. 


E. cordata, Esch., Zool. Atl. 3, p. 12; Mann. Beitr., p. 278; tuberculata, Esch., et. Mann. loc. cit.; intricata, 
Mann., Beitr., p. 278; rotundipennis, Lec., stricta, Lec., Pacif. R. R. Reports, App. 1, p. 50. 


Differs from the preceding in having the thorax densely and confluently punctured. 
The sides of the thorax are more strongly rounded in front, behind the middle nar- 
rowing rather suddenly, causing them to appear somewhat sub-angulate. ‘This character is 
seen in the next species, but never in the previous one. ‘The elytra are also more rugose, 
the spaces between the punctures are elevated and convex, and more or less confluent 
transversely. 

The species is abundant in the region of San Francisco, extending its range to the 
southward through the Sacramento Valley and into Oregon, where it is replaced by the 
next species. 

Length .40-.62 inch. 
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E. pimelioides, Mann., Beitrag. 274; Mag. Zool. 1843, pl. 129; viator, Lec., Proc. Acad. 1858, p. 188; swbl7- 
gata, Lec., Pacif. R. R. Rep., App. 1, p. 50. 


The elytra of this species are more opaque than either of the preceding, and have rows 
of small rounded tubercles placed in rather regular series, less distinct along the suture. 
The form of thorax is similar to the preceding, and is coarsely and confluently punctured. 

Abundant in Oregon and Montana, and is distributed in the same manner as nigrina, 
except that it does not extend into New Mexico. 

Length .38-.54 inch. 


In all the species of this sub-genus the middle lobe of the mentum is rather broader, 
more obtuse in front (except clavicornis), and the lateral lobes much less evident than in 
the normal Eleodes (sub-gen.) In clavicornis the middle lobe is rather prominent and 
more produced. 


x 
Sub-Genus PRomus. 


The first and second joints of the anterior tarsi of the male are thickened and flat- 
tened beneath, and densely clothed with a very fine almost spongy pubesence. Combined 
with these there is a peculiar more or less fusiform outline to the species. ‘The sides of 


the thorax always converge anteriorly, and the elytra become 7 GRUP broader in the 
same line with the sides of the thorax. 


E. opaca, Say, (Blaps) Journ. Acad. 8, p. 262; (Eleodes) Lec.; (Promus) Lec., Class. Col. N. Am., p. 226. 

In this species the dorsum of elytra is quite flat, the margin rather acute, the surface 
is opaque and sparsely covered with short recumbent setose hairs, “The base of elytra is 
deeply emarginate, the angles clasping the obtuse basal angles of the thorax. The first 


two joints of the anterior tarsus of the male are distinctly broader. ‘The femora are un- 
armed, 


Occurs abundantly on the plains of Kansas and Colorado. 
Length .42-.50 inch. 


E. fusiformis, Lec., Proe. Acad. 1858, p. 184. 


Similar in form to the preceding. The dorsum is, however, much less flattened and 


the margin not acute. The surface is black and shining, neither opaque nor pubescent, 


but rather finely and closely sub-seriately punctured. The elytral humeral angles clasp 


the angles of the thorax, ‘The femora are mutic. The joints of the anterior tarsi can 


hardly be called dilated, still their vertical measurement is greater than that of the female, 
in which the joints are nearly cylindrical. ‘There need be no doubt as to the position of 


the species, its peculiar form and produced humeral angles show its relationship with 
opaca. ; 


Occurs rarely, on the plains of Nebraska, southward through New Mexico, and is 
more abundant, though by no means common, in Texas, 
Length .50-.60 inch. 
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E. seriata, Lec., Proc. Acad. 1858, p. 185. 

The elytra of this species are frequently inflated in the female, always very convex 
and without any semblance of even an obtuse margin. ‘Their sculpture consists of distant 
rows of large and rather distant punctures. ‘The anterior femora of the male are armed 
with an obtuse tooth, and the two basal joints distinctly thickened and dilated. 

Occurs in New Mexico and Texas, 


Length .66-.80 inch. 


E. subnitens, Lec., Ann. Lye. 5, 134. 

Similar in form to seriata, but less robust and more fusiform. The elytral margin is 
regularly rounded, as in the preceding species. ‘The surface is sub-opaque and the sculp- 
ture of distant strive of fine punctures. ‘The male has an acute tooth to the anterior fe- 
mur, and the two basal joints very distinctly thickened. 

The unique specimen came from the region of Arizona traversed by the Gila River. 

Length .70 inch. 

E. striolata, Lec., Proc. Acad. 1858, p. 185. 

It is not without some misgivings that I place this species in the present sub-genus. 
Three specimens are known to me, all females. ‘The anterior spurs of the anterior tibie 
in all the species of Promus, are similar in structure to that seen in Section B, Group I. 
Eleodes, thus increasing the difficulty of assigning places in the genus to females when 
the male is unknown. The anterior femora of the specimen before me are very feebly 
sinuate, and should the male prove to have simple tarsi and a toothed femur, the species 
should be placed near extricata. As in the two preceding species, the basis of elytra are 
very feebly emarginate, the angles acute, neither prolonged nor clasping the thoracic base. 
The surface is marked with approximate striew of rather fine punctures. The apex of 
elytra is faintly prolonged, with the tips of the elytra slightly separated. 

Occurs in southwestern Texas and adjoining regions of Mexico. 


Length .65-.77 inch. 


DISCOGENIA, Lec. 
' Discogenia, Lec., New Spee. 117. 


This genus differs from Eleodes by very feeble characters, the value of which may be 
at any time lessened by the discovery of intermediate forms. The “mentum is quite flat, 
not at all trilobed, but transverse, widened from the base to the middle, then rounded, 
both at the front and sides, the lateral angles being also rounded at tip; the surface is 
punctured and is foveate on each side near the angle.” The epipleure of the elytra, as in 
Eleodes, are rather suddenly dilated at base and are slightly visible from above. ‘The 
tarsi are similar in both sexes and rather coarsely spinous beneath. The tibial spurs are 
similar in the sexes and nearly equal. 


So, a 
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D. marginata, Esch., (Eleodes) Zool. Atl. 3, 10; Mann. Beitrag. 269. Fischeri, Mann., Rey. Zool. 1840, p. 
137; Beitrag. 269. Lec. (Discogenia) New Species, 117. 

The thorax is broader than long, strongly rounded on the sides and finely margined, 
and with the hind angles not prominent; anteriorly feebly emarginate angles obtuse. 
The elytra are oval, rather pointed behind, and scarcely wider than the thorax, the hu- 
meral angles are obtuse. ‘The anterior femora of the male are armed with an obtuse 
tooth, the femora of the female are mutic., 

Occurs not abundantly in the region surrounding the Bay of San Francisco. 

Length .56-.82 inch. 

D. scabricula, Lec., (Eleodes) Proc. Acad. 1858, p. 187; (Discogenia) New Species, p. 117. 

This species is more robust, much more rugosely sculptured, and differs especially in 
the anterior femora of the female being armed with an obtuse tooth. 

Length .76 inch. . 

EMBAPHION, Say. 

Embaphion, Say, Journ. Acad. 3, p. 253; Lacordaire Genera V., p. 152. 

This genus is separated from Eleodes by rather feeble characters. The epipleure are 
always narrow, the suture rarely visible except at apex, at base scarcely and not suddenly 
wider, never attaining the humeral angles of elytra. The anterior tibize at base are very 
distinctly sinuate in the males, less in the females. ‘The thorax and elytra are always 
acutely, sometimes broadly, margined; the elytral margin more or less distinctly reflexed. 
The mentum is trilobed, the middle lobe broad, rounded in front, the lateral lobes small 
and inflexed. 


E. muricatum, Say, Journ. Acad. 8, 251; concavum, Lec., Proc. Acad. VI, p. 446; Thomson, Arcana 1, pl. 
xii, fig. 10. 


This species may be readily distinguished from the others of the genus by the very 
broad foliaceous margin of the thorax and elytra, very strongly reflexed. ‘The elytral 
margin extends beyond the apex and the two meet on a line with the suture. ‘The thor- 
acic margin is broad and widens behind, so that the hind angles are prominent, sub-acute, 
and project backwards over the basal angles of the elytra. The thorax itself (less the 
margins) is narrow, longer than broad, and about equal to half the width of the elytra 
(without margin). ‘The disc of elytra (without margin) is elongate oval, the humeral 
angles not prominent and are rounded. ‘The angles formed by the margin are nearly 
right. The base of the thorax is strongly trisinuate; the base of the thorax proper be- 
ing rounded, that of the margin on each side emarginate. The base of elytra is emargin- 


ate at middle, and on each side broadly rounded. Concavum, Lec., is merely a large 


form with more strongly reflexed margins. he elytia of both forms are sculptured with 
approximate series of fine punctures, each bearing a short hair, 
Occurs rather abundantly from Kansas to Texas, 
Length .50-.76 inch, 
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E. contusum, Lee., Journ. Acad., Ser. 2, 4, p. 40; Smithson. Cont. 1859; Col., Kans. and New Mex. 15, 
pl. 1, fig. 8. 

This species may be known by the broader thorax (proper), with narrower, less re- 
flexed margins. The margin is, however, thin, as in the preceding, and formed by the 
sudden attenuation of the sides of the thorax. ‘The sides of the margin are rounded from 
apex and not broader at base. ‘The basal angles are broadly rounded. The base of 
thorax has the hind angles more prominent than the middle of the base, the middle very 
squarely truncate. The elytra are elongate oval, and the humeral angles (without margin) 
distinct, though obtuse, the margin is acute, slightly reflexed, and always attaining the 
apex of the elytra. The males are always provided with an apical prolongation of the 
elytra, rather abrupt and with the tips slightly separated. ‘The epipleure are always 
poorly defined except near the apex. The sculpture above is similar to the preceding 
species; specimens from Arizona are more opaque. 

Occurs from Kansas to Arizona. 

Length .50-.78 inch. 


E. elongatum. This is the most elongate of our species, the elytra being fully twice longer than broad. The 
thorax is less margined than the preceding, and the disc moderately convex above, evidently narrower behind. The 
thorax is emarginate in front, less deeply than the preceding. The middle of the base is slightly prolonged, and the 
angles formed by the margin very obtusely rounded. The elytra are elongate, feebly rounded on the sides, gradually 
narrowing to apex and attenuate, margin acute, not foliaceous, extending to apex. Humeral angles distinct. Epi- 
pleure indistinctly defined except at apex. The legs are long and slender, the hind femur longer than the ‘first four 
abdominal segments. The head is sparsely muricately punctured, the thorax is sparsely punctured on the dise, granu- 
lar on the margins, the elytra are sculptured as in the preceding species. 

Occurs in western Nevada. For the only specimen in my cabinet Iam indebted to Mr. Wm. M. Gabb, of the 
Geological Survey of California. 

Length .60, width .20 inch. 


E. planum. Thorax one-half broader than long, feebly convex above and slightly narrower: behind, anteriorly 
not deeply emarginate, posteriorly with the middle of base truncate, not prolonged, margin acute, not foliaceous nor 
suddenly formed. Margin gradually rounded, slightly broader behind, hind angles obtuse, rounded and slightly pro- 
jecting beyond the middle of the base. Elytra elongate oval, sides rounded, gradually narrowing to apex and acute 
behind, not caudate. Margin acute, feebly reflexed, not attaining the apex. Disc flattened, never concave, angles 
distinct, rounded, middle of base prolonged. Epipleural limits distinctly defined. The sculpture is similar in all re- 
spects to contusum. 


In this species the thorax is broader than one elytron and nearly equals the breadth 
of one-and-a-half. It may be readily distinguished from contusum by the width of the 
disc of the thorax, by the males being never caudate or having suddenly acute elytra, by 
the greater distinctness of the epipleural limits and by the margin of the elytra never at- 
taining the apex. | 

~ Occurs in Kansas and Colorado. 
Length .26-.70 inch. 
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E. depressum, Lee., (Eleodes) Ann. Lye. 5, 186; (Embaphion) List of Col. N. A., p. 60. 

In this species the thin margin is almost totally wanting. The thorax is moderately 
convex, one-third broader than long, very coarsely punctured, slightly narrower behind. 
‘The sides are moderately rounded. Anteriorly rather feebly emarginate, posteriorly with 
the middle of the base slightly prominent, angles obtuse. Llytra broadly~ oval, base 
emarginate, angles prominent, sides strongly rounded, gradually narrowing to apex. Mar- 
ginal line attaining the apex. Epipleure limited by a very distinct elevated line. Third 
abdominal segment placed obliquely to the second, especially evident in the males. The 
antenne, legs, parts of mouth and last two abdominal segments, are ferruginous brown in 
color. The elytra have rows of moderately coarse punctures, bearing short hairs, and are 
generally more rugose than any of the preceding species. 

This is the most robust species of the genus, and is especially noticeable in having the 
thorax and elytra more distant. The antenne are also shorter and stouter, and with the 
basal joints more pubescent. 

Occurs rarely at Vallecito (Leconte), Maricopa Desert (Horn). 

Length .388—.44 inch. 


In a review of the species of Embaphion, it will be particularly noticed that there is a 
gradual lessening of the foliaceous margin from muricatum to depressum. In consequence 
of this, the anterior emargination of the thorax diminishes from the deep notch with al- 
most parallel sides, almost equalling in depth the length of the head, (muricatum) to the 
simple broad shallow emargination so frequently seen in Eleodes. In the broadly mar- 
gined species the thorax proper is narrow, sometimes longer than wide, and with a dimi- 
nution of the margin the thorax gradually widens, until, in depresswm, the thorax is much 
broader than long, and the margin almost entirely absent. The epipleural line follows 
the same rule; almost entirely absent except at apex in the margined species, it becomes 
more distinct until in planwm and depressum the whole course is marked either by a faint 
groove in the one and a distinctly elevated line in the other. In all the species except 
planum the lateral margin of the elytra extends to the apex. The humeral angles of the 
elytra proper (without the margin) are the more distinct as the acute margin is less so, 


and in depressum the rather deep emargination of the elytral base causes them to become 
quite prominent. 


Following these characters our species may be tabulated ; 


Hind angles of thorax acute and overlapping the humeral angles of elytra. 
Body broadly margined. 


muricatum., 


Hind angles of thorax obtuse, not overlapping basal angles of elytra; 
body acutely, not broadly, margined. 
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Thorax sparsely and not coarsely punctured, distinctly margined; not 
distant from elytra; legs black; abdominal segments on same 


plane. 
Elytral margin attaining apex of elytra. 
Broadly oval; males distinctly caudate, contusum, 
Elongate oval; elytra gradually narrowed. elongatum. 


Elytral margin not attaining the apex. 
Males not caudate. planum. 
Thorax very coarsely punctured; elytra broadly oval, sub-rugose ; 
legs ferruginous brown; third abdominal segment oblique. depressum. 


TRIBE XVIII—SCAURINI. 


Body elongate, apterous; head prolonged behind the eyes, which are narrow, trans- 
verse, reniform and moderately coarsely granulate ; front prolonged, concealing the labrum, 
sides dilated and slightly reflexed; mentum small, distinctly trilobed, lateral lobes in- 
flexed, ligula prominent, gular peduncle distinct ; palpi with the last joint dilated; gular 
peduncle distinct; antenne eleven-jointed, outer joints rounded, transverse. Elytra feebly 
embracing the abdomen, with narrow epipleure attaining the tip; mesosternum short, 
side pieces narrow, epimera distinct. Anterior coxe rounded, middle cox with distinct 
trochantin; hind cox distant; scutellum broad, not penetrating between the’ elytra. 
‘Tarsi coarsely spinous beneath. 

The scutellum occupies almost entirely the mesonotum. In addition to the very minute 
punctures, almost entirely hidden in fine pubescence, the antenne have the outer jaints 
coarsely punctured. ‘his same peculiarity is less distinctly reproduced among the ‘Tene- 
brionini, between which tribe and Blaptini the Scanrini naturally occupy an intermediate 
position. 

The tribe is divisible into two groups. 

Third joint of antennz long; joints four to eleven gradually diminishing, terminal joint acute. Intercoxal pro- 
cess of first abdominal segment broader than long, the segment equal to the second and third; third and fourth seg- 
ments very short and deeply emarginate. Femora of male toothed, strongly clavate. CERENOPI. 

Third joint of antennz not elongate; joints four to eleven sub-equal; last joint rounded; intercoxal process longer 


than broad; first segment of abdomen not longer than the two succeeding; third and fourth segments feebly emar- 
ginate; femora never suddenly clavate and always mutic. EULABES. 


GROUP I—REULABES. 


EULABIS, Esch. 
Bulabis, Esch., Zool. Atl. ITI, p. 14. 
Epantius, Lec., Ann. Lyc. V., p. 144. 
Apsena, Lec., Class. Col. N. A., p. 228. 
This genus alone constitutes the group, and may be readily recognized by the charac- 
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ters already given. The mentum as in Eleodes varies in form without affording reliable 
data on which to divide the genus. Our species may be arranged as follows: 
Thorax bicostate, gradually narrowing behind, sides slightly sinuous 
near the hind angles, margin acute, reflexed. bicarinata. 
Thorax not costate, margin not reflexed, sides regularly rounded. 
Legs black ; species large. grossa. 
Legs ferruginous ; species smaller. 
Elytra finely costate. 
Thorax as wide at base as base of elytra; elytra not 
pubescent. rufipes. 
Thorax narrower at base than elytra; elytra pubescent. pubescens, 
Elytra with series of large, distant, shallow punctures, inter- 
stices not elevated. 
Thorax narrower at base than elytra; elytra glabrous. obscura. 


E. bicarinata, Esch., Zool. Atl. III, p. 15, pl. 18, fig. 8. Figured also by Solier, Baudi e Truqui Studi. 
Entom. pl. 11, fig. 1. 


Occurs not rarely at San Francisco and Sacramento, California, under stones, ete. 
Length .380-.40 inch. 


E. grossa, Lec., New Species, p. 118. 

Entirely black, sub-opaque. 

Occurs on the Island of San Clemente, coast of California. 
Length .47-.55 inch. 


EK. rufipes, Esch., Zool. Atl. ITI, p. 15. ee 

Readily distinguished by the characters given in the table. The humeral angles are 
more acute than in any species excepting bicarinata, . 

Occurs abundantly at San Francisco and in the San Joaquin Valley. 

Length .25-.28 inch, 


E. pubescens, Lee., Ann. Lye. V., p. 144; (Apsena) Class. Col. N. A., p. 228. 

The pubescence of the elytra is very short, erect, and of a yellow color. 

Occurs at San Diego, San Clemente, and in the Peninsula of California. 

Length .80-.38 inch. 

E. obscura, Lec., (Epantius) Ann. Lyc. V., p. 144; (Eulabis) Class. Col. N. A., p. 228. 

Differs from the other species in the sculpture of the elytra. The generic characters 
are of too feeble value to allow the génus to be retained, as stated in Class. Col. N. An 
p. 228. | 

Occurs in the southern part of California. 

Length .30 inch. 
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GROUP II—CERENOPI. 


Two genera are very clearly indicated among the species heretofore considered as con- 
stituting but one. 
External apical angle of anterior tibia not prolonged. ARGOPORIS. 
i . re ie Ss «prolonged. CERENOPUS. 


. 


ARGOPORIS, n. gen. 


The species of this genus differ from those of Cerenopus, in having the anterior tibiz 
curved and the outer angle rounded, The epistoma is also rounded in front, never emar- 
ginate or squarely truncate. ‘The labrum is more prominent. The tibiz of the males are 
all denticulate within. ‘The anterior and posterior femora are equally clavate. 

Two species in our own fauna and one from Mexico (probably undescribed) constitute 
this genus, as follows: 

Elytra finely sulcate, interstices elevated. 
Flind femora $ with an acute tooth, with denticulate edges. sulcipennis. 
Elytra with rows of large punctures, interstices flat. 
Legs ferruginous. 
Hind femora 4 with a bifid tooth. BUCOLO. . 


(Legs black ; male not seen. Mexico. Auli p es.) 


A. sulcipennis, Lec., (Cerenopus) Ann. Lye. V., p. 143. 
Differs from bicolor in the elytral sculpture and the form of tooth of hind femur of 


male, The legs are ferruginous. The upper surface of body is rather more opaque than 
either of the other species, and the thorax more densely and coarsely punctured. 

Occurs in Oregon, California and Arizona. 

Length .44-.54 inch. 


A. bicolor, Lec., (Cerenopus) Ann. Lye. V., p. 143. 
The thorax of this species is finely and sparsely punctured, and the entire upper sur- 


face of body glabrous. 

Occurs very abundantly in Arizona. Specimens are also found in Sonora and the 
Colorado Desert. y 

Length .42-.58 inch. 


CERENOPUS, Lee. 


Cerenopus, Lec., Ann. Lye. V., p. 148. 

The external apical angle of the anterior tibie is always prolonged, though rather ob-. 
tuse at apex, and the tibiz feebly arcuate. The anterior femora are always very suddenly 
clavate in the male, the thickened portion being quadrangular in section, and notably 
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more enlarged than the posterior femora. The anterior tibiee are alone denticulate on the 
inner margin. ‘he species have black legs, are three in number, and may be distin- 
guished as follows: 
Hind femora 4 denticulate, one tooth slightly longer. 
Epistoma prolonged, excavate beneath. concolom 
Hind femora % armed with a long acute tooth. 
Elytra with rows of large punctures, interstices flat. cribratus. 
Elytra with rows of small punctures, interstices alternately 
more elevated, _ costulatus. 


E. concolor, Lec., Ann. Lye. V., p. 143; Thomson, Arcana 1, pl. xii, fig. 3. 
The largest species of the genus, It may be known by the armature of the hind 


femora of the male, the more prolonged and excavated epistoma. The elytra are oval, 
broader at or behind the middle, and the surface marked with rows of large faintly im- 
pressed punctures, of which the interstices are scarcely convex. ‘The outer joints of the 
antennee are less transverse than in the following species. The thorax is also more deeply 
emarginate at base. 

Occurs on the borders of the Colorado Desert, and in the northern end of the Penin- 
sula of Lower California. 

Length .70-.94 inch. 


C. cribratus, Lec., Proc. Acad. 1861, p. 387. 

With the same general form of the preceding species, this one has the thorax less 
narrowed behind and less emarginate at base. ‘The elytra are oval, broader in front of the 
middle. The rows of large punctures are arranged in pairs. Near the apex of the elytra 
the interspaces between the second and third, and sixth and seventh rows are elevated 
and confluent, and form on each elytron a very prominent tubercle. The outer joints of 
the antenne are more transverse than in concolor. The hind femora of the males are 
armed with a rather long acute tooth, the females are unarmed. 

Occurs at the extremity of the Peninsula of Lower California. — - 

Length .50-.70 inch. 

C.costulatus. Black, sub-opaque; thorax sub-quadrate, slightly longer than broad and somewhat narrower 
behind; apex truncate, base feebly emarginate, hind angles rectangular; sides rounded in front, straight behind the 


middle. Elytra elongate oval, wider in front of middle; surface striate, striae with coarse feebly impressed punctures, 


interstices elevated, sub-acute, alternately larger, the first and third of the larger costs confluent near the apex, form- 
ing a slight elevation. 


Hind femora of males with an acute tooth. ¢ 

‘This species bears a very close relationship to the preceding, though abundantly dis- 
tinct. ‘The thorax is more quadrate and much more distinctly punctured. The antenne 
have the last five joints very transverse, more than twice broader than long. 
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‘Two male specimens only were collected by Mr. Wm. M. Gabb, near the centre of 
the Peninsula of Lower California. ° 
Length .64 inch. 


TRIBE XIX——AMPHIDORINI. 


Mentum transverse, trapeziform, and sub-trilobed; ligula moderately prominent, 
small, truncate in front; last joint of palpi oval, last joint of maxillary palpi securiform or 
triangular. Head short, deeply inserted; eyes not prominent and deeply emarginate by 
the sides of the front. Epistoma emarginate. abrum moderately prominent, transverse, 
basal membrane not visible. Antennz moderately robust, third joint equalling the two 
succeeding, joints four to eight obconical, equal, last three joints broader and thicker, the 
terminal being oval, more or less pointed. Intercoxal process of abdomen usually broad, 
truncate. ‘Tarsi clothed with long, coarse hairs. Body clothed with erect hairs. 

The group of genera forming this tribe has been a source of trouble to all investiga- 
tors who have undertaken its study, and as many different opinions prevail as attempts 
made to place it. While the group exhibits undoubted tendencies in its lower forms 
towards the Helopini, as a whole the affinities toward the Blaptini and Tenebrionini are 
more evident. The form of head is rather that of Upis or even Eleodes than Helops. 
The eyes are here very feebly convex and distinctly emarginate anteriorly by a prolonga- 
tion backward of the sides of the front. In Helops the eyes are almost entirely free in 
front, and the margin of the head directly in front of the eyes very distinctly angulate. 
Lacordaire indicates affinities in the direction of Praocis, but any discussion of this subject 
beyond the genera of our own fauna is foreign to the objects of the present paper. 

Our genera may be distinguished from each other by the following table : 


Epipleure broad. 
Outer joints of antenne sub-globose ; first joint of hind tarsi elongate, 
longer than the second; intercoxal process of abdomen broad trun- 
cate; prosternum produced behind the coxe; hind tibie of male 
* with a tooth near apex. CRATIDUS. 
Epipleure narrow. 
Outer joints of antenne sub-globose ; first joint of hind tarsi as long 
as the two following ; intercoxal process broad truncate ; prosternum 
produced ; mesosternum prominent. AMPHIDORA. 
Outer joints of antenne sub-triangular; first joint of - hind tarsi 
longer than the second ; intercoxal process narrow, oval at tip; pro- 
sternum not produced behind the coxw; mesosternum not promi- 
nent. STENOTRICHUS. 
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CRATIDUS, Lec. 
*Cratidus, Lec., Class. Col. N. A., p. 239. 


After the characters given defining the tribe, and those above in the table of genera, 
it is unnecessary to add anything further here. 
Two species constitute this genus. . 
Hind angles of thorax distinct. osculans. 
Hind angles of thorax rounded. rotundicollis. 


E. osculans, Lee., (Amphidora) Ann. Lye. V., p. 186; (Oratidus) Class. Col. N. A., p. 289; Thomson, Ar- 


* 


cana 1, pl. xii, fig. 4. 


The sides of the thorax are strongly rounded, and the hind angles distinct. The elytra 
are rather densely punctured, with an obscure tendency 1 in larger punctures to form strie. 
The hairs are long, yellow, and erect. The sexes ‘do not differ greatly in the shape of 
the body ; the males are, however, slightly narrower and more attenuate behind. 


Length .50-.70 inch. 


Abundant in California, at and south of Fort Tejon. 


C. rotundicollis, similar in form to the preceding, but differing in the following particulars: 

Sides of thorax strongly rounded from the anterior to the hind margins, hind angles not prominent. Surface of 
thorax more shining, less densely and coarsely punctured. Elytra with distinct strie of large punctures, intervals 
flat, very finely and sparsely punctured. Surface less densely pilose with shorter hairs. 


Length .66-.74 inch. 


The males here differ more notably in form from the other sex than in the preceding 
species. The elytra of male are more elongate and are gradually narrowed from a point 
slightly behind the humeri; their dimensions in length and greatest breadth in the two 
sexes are as follows: male length .50, breadth .39, female length 44, breadth .33 inch. 


The figure given by Lacordaire (Genera, pl. 57, fig. 3), although a rather inferior illus- 
tration, will serve to give an idea of the form of the hind angles of the thorax of C. oscu- 
lans, and the two species can at a glance be distinguished by this character as well as by 
the distinct rows of punctures of the elytra of rotwndicollis, and the denser and mote irre- 
gular puncturing of the other species. 

For my series of this species I must acknowledge indebtedness to Mr. Gabb, by whom 
they were collected during an exploration of the Peninsula of Lower California. 


AMPHIDORA, Esch. 
Amphidora, Esch., Zool. Atl. III, p. 9. 


This genus may be known at once by the first joint of the hind tarsi being at Bis: AS eae 


long as the two following united, 
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Our species are four in number and may be known by the characters of the following 
table: 


Elytra oval, not produced at apex in 4; hairs shorter. 


Hairs yellow. littoralis. 
Hairs black. . 
Elytra densely muricately punctured. nigropilosa. 
Elytra less densely, and simply punctured. tenebrosa. 


Elytra elongate oval; caudate in 4 ; hairs longer, yellowish ; -an- 
terior femur of % armed. caudata. 

A. littoralis, Esch., Zool. Atl. IV, p. 18, pl. 18, fig. 6. 

This species may be known by its smaller eye and by the yellowish hairs with which 
it is clothed. The sides of the thorax are strongly rounded from the front to the hind 
angles, the latter being very obtuse. The thorax is also nearly as broad as the elytra. 
The sculpture of the elytra consists of rather densely placed coarse punctures, the larger 
of which are arranged in indistinct strize. 

Length .26—.34 inch. 

Abundant around the Bay of San Francisco. 

A. nigropilosa, Lec., Ann. Lye. V, 136. 

A pretty species, resembling, when deprived of its hair, Eleodes cordata. The sides of 
the thorax are very convex, but the hind angles are quite distinct, the surface being rather 
densely and coarsely punctured. The elytra are very broadly oval, slightly depressed, 
and sculpture consists of dense muricate punctures without any tendency to their arrange- 
ment in striz. ‘The hairs which everywhere rather sparsely clothe the body are black 
and nearly erect. 

Length .36-.48 inch. 

Less abundant than the preceding, occurring in southern California, from Tejon to 
to San Diego. . 


A. tenebrosa, black, less shining, and sparsely clothed with black erect hairs. Head rather coarsely and 
densely but not confluently punctured. Thorax broader than long, coarsely and moderately densely punctured; sides 
strongly rounded, slightly narrowing behind; hind angles distinct. Elytra elongate oval, regularly convex with striz 
of large punctures closely placed, of which the interstices are less coarsely and irregularly punctured. Beneath black, 
shining, coarsely but sparsely punctured. 


Length .40-.46 inch. 

Easily distinguishable from the preceding species, by its more elongate form and the 
distinct strive of punctures of the elytra, The thorax is nearly as broad as the elytra, 
while in the preceding species the elytra are always more broadly oval, depressed above 
and notably broader than the thorax. 


Two specimens collected by Mr, Gabb, in Lower California. 
AMERI. PHILOSO. SOC.—VOL. XIV.—83 ; 
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A. caudata, black, elongate, clothed with rather long brownish yellow hairs. Head rather coarsely but not 


densely punctured. Thorax broader than long, narrower at base, convex, coarsely but not sparsely punctured; apex 


3?) 


feebly emarginate, angles rounded, base feebly rounded, angles nearly rectangular; sides rounded, in front of middle 
gradually narrowing to base. Elytra elongate oval, humeri moderately prominent, surface with striz of rather coarse 
punctures distantly placed; interstices sparsely punctured. Beneath coarsely and sparsely punctured. 

Male. FElytra caudate, prolongation equal to the last abdominal segment; anterior femora with a small acute 
tooth between the middle and apex. ; 

Female. Elytra more broadly oval, not caudate; femora not toothed. 

Length .56 (4% including cauda)— .48 9 inch. 


Two specimens from the Maricopa Desert, Arizona. 


Easily known by the several characters. The thorax is less punctured along the me- 
dian line and more densely along the sides. By the characters already given this species 
might, according to the usually received rules, be separated under a distinct generic name, 
although here the variation from the type is no greater than that seen among the species 


of Eleodes. ‘The first joint of the hind tarsi does not here exceed the length of the two 
following. 


STENOTRICHUS, Lee. 
Stenotrichus, Lec., Class. Col. N. A., p. 239. 
8. rufipes, Lee., (Amphidora) Ann. Lye. V., p. 186. 
This species differs from all our other (Ore by the under surface of the body 
being pale brownish or ferruginous, with the legs of the same color. The generic differ- 


ences have already been sufficiently adverted to in the preceding tables. 
Length .22-.44 inch. 


Collected at San Diego, California. 


TRIBE XX—TENEBRIONINI., 


Mentum moderate or small, frequently trilobed in front, middle lobe sometimes promi- 
nent. Ligula in general slightly visible, rarely very prominent. Mandibles bifid at tip. 
Hfead somewhat variable in form, always free. Eyes reniform, transverse. Epistoma 
prominent, more or less rhomboidal. Labrum not prominent. Antenne usually thicker ” 
toward the tip (rarely slender), outer joints frequently perfoliate, third joint longer than 
the following. Prothorax and elytra contiguous, the former feebly emarginate in front. 
Scutellum small. Elytra feebly embracing the abdomen. Body winged or not. ‘Tibial 
spurs very small or scarcely visible. farsi pubescent beneath. Middle coxee with dis- 
tinct trochantin. 

The tribe as above defined includes the Coclometopides and 'Tenebrionides of Lacor- 
daire, as united by Leconte, as well as Sitophagus and several new genera. The vestiture 
of the tarsi is by no means uniform, and affords a means of dividing the tribe into two 
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sections. From the Scaurini this tribe may be distinguished by the absence of spines in 
the vestiture of the tarsi, from the Amphidorini by the rather dense, long, coarse hairs 
forming the vestiture in that tribe. The Ulomini are nearly all deprived of trochantin to 
the middle cox, the third joint of antenne usually short, the head deeply inserted in a 
prothorax more deeply emarginate in front. 

The tribe here defined has undoubtedly more complex relationships and affinities than 
are found in any other tribe. The genus Polypleurus points strongly toward the Scaurini, 
Tenebrio towards the Ulomini, Glyptotus in the direction of Helops, and Xylopinus 
(zenescens) toward the Strongyliini. A careful revision of the genera of the world would 
undoubtedly cause an entire rearrangement of the genera, especially in those of the second 


sub-tribe, and their apportionment in new tribes. 
Two sub-tribes are here recognised. 
Tarsi densely clothed with fine, short, silken pubescence. UPES. 
Tarsi rather sparsely clothed with coarse pubescence. TENEBRIONES. 


SUB-TRIBE I—UPES. 


The species of this group are all of moderate or large size, and are comprised in genera 
containing but few species. Among the Upes we find genera varying greatly from the 
type, showing strong affinities toward tribes of lower grades in their general organization. 
These degradations of structure are the more evident among the last four genera, where 
the antenne assume a form closely allied to that of Helops, while in two of the genera 
the anterior tarsi are slightly though very distinctly dilated in the males. The pubes- 
cence of the tarsi loses that fine silken or velvet-like appearance and approximates that 
seen among the species of the second sub-tribe. The mentum varies greatly in all the 
genera, in some being flat and round, in others trilobed or convex at middle. The epi- 
pleura are usually abbreviated, in some few genera entire. ‘The metasternum is long or 
short, in accordance with the presence or absence of wings. The hind cox are some- 
times widely, usually narrowly, separated by a triangular or oval intercoxal process. 

In accordance with the variations of structure thus indicated briefly, our genera may 
be tabulated as follows : 


Antenne with the outer joints transverse, perfoliate ; last joint sub-quadrate, rounded at 
tip and larger than the preceding ; antenne shorter than the head and thorax. 


Fpipleure entire. 


Epipleure not narrower at apex. POLYPLEURUS. 
Epipleure gradually narrowing to apex. 
Mentum with small lateral inflexed lobes. NYCTOBATES. 
Mentum without lateral lobes, IPHTHIMUS. 
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Epipleure not attaining the tip of elytra. 
Intercoxal process of abdomen broad, quadrangular, truncate. COELOCNEMIS. 
Intercoxal process oval or acute, narrow. : 
Eyes feebly emarginate (broad at middle). 
Femora strongly clavate. 


Mentum prominent at middle. MERINUS, 
Mentum emarginate in front. PACHYURGUS, ~ 
Femora slender. : . 
Hind tarsi long. ‘UPIS. 
Hind tarsi short. ape HAPLANDRUS. 
Eyes deeply emarginate (narrow at middle). _ itn 
Mentum trilobed, middle lobe prominent and truncate. . SCOTOBANUS. : 
Mentum flat, rounded in front. CIBDELIS. 
Antenne slender, longer than head and thorax, outer joints triangular, = af re . : 
last joint oval, more or less acute. 4) | 
‘ Epipleure attaining tip of elytra. GLYPTOTUS. eo : 
| Epipleure not attaining the tip of elytra. oa x 
. - Anterior tarsi of male not dilated. ies RHINANDRUS. 
Anterior tarsi of male feebly dilated. Be ; es i 
: Anterior margin of front reflexed. CENTRONOPUS. ber 
Anterior margin of front not reflexed. ‘eit XYLOPINUS. — *. 


2%, 


-POLYPLEURUS, Esch. ~ — 


Polypleurus, Esch., Zool. Atl. IV, p. 11. 
The species of this genus are but three in number, and may, be uly aistingy 


oe P. geminatus, Sol., Ann. Soc. Entom. France VII, p. 196; pl. 8, fig. 14. 
Black and opaque. Elytra with double rows of large deep ‘panetnres, the 

_ between the double rows not elevated. The hind angles of the prothorax are 1 u 
and the base feebly sinuate. pitt 
Length .42-.50 inch. Sea 


Occurs in the southeastern Atlantic States. 


= te ete pie rig 


a i mice 
the 


»-P perforatus, Germar, (Upis) In. Spec. Nov. DS 148. 

— Black and opaque. The elytra are sculptur d 

being rather deeper and the interpaces mot LC 

_ strongly sinuate behind zoe the: Bre more acute, 
is mR rot bribe wie ne 
a th 42.5 Ae > 
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P. nitidus, Lec., New Species, p. 118. 

Black, shining. ‘The punctures of the elytra are smaller than in the preceding species. 
This species is the largest as well as the least convex of the genus. 

Length .65-1.02 inch. 

Occurs in Florida. Rare in cabinets. ‘The largest specimen I have seen is in the 
collection of Mr. F. G. Sanborn, of Boston. 


NYCTOBATES, Guengn. 
Nyctobates, Guerin, Mag. Zool. Ins. 1834; Melasomes, p. 33. 
Notwithstanding the fact, that four species have been until the present recognised in 
catalogues, it is impossible to define but two. 


_ N. pensylvanica, DeGeer, (Tenebrio) Mem. V., p. 52, pl. 13, fig. 10; chrysops, Herbst, (Upis) Col. 7, 236; 
sublevis, Beauy., (Tenebrio) Insectes, pl. 31, fig. 4; ¢nermis, Mann., Bull. Mosc. 1848, p. 284. 


The species of this genus have almost entirely the form of Upis, but may be readily 
known by the epipleuree extending entirely to the apex of the elytra, although becoming 
very narrow. 

In the above synouymical list. I have united our common eastern species and that from 
California. ‘There are absolutely no differences between them that cannot be shown to be 
merely individual variations. ‘The mentum in both has the disc or central portion rhom- 
boidal, broader in front and slightly emarginate. ‘The anterior angles, though rounded, 
are distinct. The surface is coarsely punctured. ‘The thorax is usually nearly square or 
slightly narrowing in front. ‘The elytra have faint strie of fine punctures. 

Length .80-.90 inch. 

Occurs in every region of our country between the Atlantic and Pacific, from the 
Northern and Middle States westward to California, where it occurs more abundantly in 
moderately elevated regions, or where the climate is not hot. 

N. barbata, Knoch, (Tenebrio) N. Beitrag. 166, tab. 7% fir. 1; glabra, Herbst., (Upis) Col. 8, 32, tab. 119, fig. 
8; intermedia, Hald., Stansb. Exped. 376. 

This species differs from the preceding in having the under surface of the mentum 
rather densely clothed with hair. The disc of the mentum is also more rounded, and the 
anterior angles are very obtuse and rounded. The thorax is usually broader than long, 
always broader than the preceding species, and the sides in front more strongly rounded, 
The punctured strive of the elytra are also more defined, and their surfaces smoother and 
at times glabrous or shining. The specimen called intermedia by Haldeman, differs only 
in having the elytral punctures much less defined. 

Length .66-.80) inch. 

This species occurs more especially in the Southern and Gulf States, where it is not 
rare; it is very rarely met with in the Northern States. 
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IPHTHIMUS, Truqui. 


Tphthimus, Truqui, Stettin Ent. Zeitschrift 1857, p. 92. 
The species of this genus are more depressed than those of any cther in the sub-tribe 


excepting Scotobeenus, From our other genera with entire epipleuree this may be easily 
distinguished (from Polypleurus) by the epipleura becoming very narrow behind, and 
(from Nyctobates) by the thorax narrowing behind and becoming crenulate on the sides. 
‘I'he mentum has no lateral lobes. | 

Two species are found in our fauna, one from New England and Canada, the other 
Western, ranging from New Mexico to Oregon and northern California. 


I. opacus, Lec., New Species, 121. : 

Differs from the following in its smaller size, more robust form, as well as by its entire 
absence of any lustre and by its very rugose sculpture. ‘The thorax and head are very 
coarsely and confluently punctured. The former is less narrowed behind than in the next 
species, the sides less rounded and more strongly crenulate. The anterior angles are also 
more prominent. The elytral sculpture consists of deep striz frequently interrupted, 
forming thus series of short dashes, of which the interspaces are convex. 

Length .60-.80 inch, 

Occurs not uncommonly in New England and Canada. 


I. serratus, Mann., (Nyctobates) Bull. Mose. 1843, p. 234. Lee., Pacif. R. R. Rep, 1X, App. 1, pl. 2, fig. 5. 
Lacord. (Iphthimus) Genera, Vol. V., p. 871, note. 


‘This species is larger than the preceding, and differs in the characters given above, 
and while these are apparently of but small moment, the appearances of the two species 
are so different that one cannot be mistaken for the other. ‘This species is distributed 
over a large region of country, and suffers some variation in each, so that three types or 
races may be distinguished as follows: 


serratus, Lee. 

This is the more opaque and rugose form. The head and thorax are both-coarsely and 
densely but not confluently punctured. The elytra are sculptured with series of inter- 
rupted strie, of which the interstices are flat and densely punctured. This form occurs 
abundantly in Oregon and British Columbia. The forms described as Jp‘hinus servilis, 
servator, and subligatus by Walker, in “The Naturalist in British Columbia,” Vol. II, 
pp. 326 and 327, are probably merely individual variations of this one form. 

Length .68-.96 inch. 


sublawvis, Lec., List, (Nyctobates) Bland, Proc. Ent. Soc. 
=, a) . . , 
Differs from the preceding in its smoother sculpture. The head and thorax are mod- 
erately smooth, being rather finely and sparsely punctured. The elytra are sculptured 
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with striz of punctures, with flat interstices finely and very sparsely punctured. The un- 
der surface of the body is smoother and more shining. 

Length .80-.96 inch. 

The type specimens were from Colorado, others have since been found along the Sier- 
ras of California. 


Lewisii, Horn. 

In this form the whole surface is still more shining than in the preceding two. The 
striee of the elytra are scarcely interrupted, the interstices convex, impunctured and finely 
transversely wrinkled. 

Length .80-.96 inch. 

Collected rather abundantly by Dr. Lewis, in the region of the Raton Mountains of 
eastern New Mexico. 


COELOCNEMIS, Mann. 
Coeloenemis, Mann., Bull. Mose. 1848, p. 280. 


The mentum is here broader than long, supported on a short, rather broad gular pe- 
duncle, rounded on the sides, slightly emarginate in front and with the margins not in- 
flexed. The sculpture of its surface varies. The tibize of the male are apparently slightly 
thickened in their lower half, somewhat flattened on the inner face, with line of fine pu- 
bescence on each edge extending half way up, so that the tibia appears grooved on the 
inner face. The intercoxal process of the abdomen is very broad and truncate at tip. The 
first joint of the hind tarsi equals the second and third together, and very nearly equals 
the last joint. The tibial spurs are here very short. The elytra are connate and the 
body is apterous. 

The species of this genus resemble Eleodes very closely in form, but may be at once 
known by the tarsal vestiture and by the elytra feebly embracing the abdomen. ‘The un- 
der surface of the head of all the species is very rugose, by the confluence of rather deep 
coarse punctures. All are shining, black. They are found rather abundantly in Califor- 
nia, Oregon and Nevada, under stones or fallen bark, and are rarely found walking in 
daylight, except when the day is dark and cloudy. They may then be found feeding on 
growing plants, principally Saxifragee. 


Our four species may be distinguished as follows: 


Thorax broader than long; strongly rounded or sub-angulate at the sides. 
Elytra broader behind the middle, suddenly declivous behind ; thorax 
‘narrower at base than long, always sub-angulate on the sides, 

which are rounded anteriorly, sinuate posteriorly. dilaticollis 


= 
a . 
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Elytra broadly oval, broader in front of middle ; gradually declivous 
behind; thorax as broad at base as long, sides sub-angulate, 
anteriorly rounded, posteriorly feebly sinuous or gradually 
converging. . obesa. 
Elytra elongate oval, more prolonged at apex; thorax as broad at 
base as long, never sub-angulate on the sides, which are regu- 
larly rounded from apex to base. ! magna, 
Thorax longer than broad, sides feebly rounded. 
Elytra elongate oval, sides more nearly parallel; rather suddenly de- 


clivous behind. punctata. 
a 


C. dilaticollis, Mann., Bull. Mose. 1848, p. 280; californica, Mann., loc. cit.: redescribed and the latter 
fioured in Mag. Zool. 1844, pl. 133. 


The differences mentioned by Mannerheim between these two species seem not to 
warrant their being retained as distinct. The sculpture of the elytra is subject to varia- 
tion, as will be seen, and the presence or absence of one stria may be owing to accidental 
obliteration rather than a permanent absence from specific causes. The peculiar sculpture 
of mentum given of californica is also that of dilaticollis, and while each species has a 
sculpture peculiar to itself, the differences are so slight as not to warrant any mention in 
the synoptic table already given. The characters given will suffice to distinguish this 
species from any which follows. ‘The surface sculpture varies greatly. The Oregon spe- 
cimens have the thorax sub-opaque, and densely finely punctured ; the elytra are also sub- 
opaque, still more densely punctured and finely rugose. From this, gradual variations 
may be noted until the surface is smooth and shining, with rows (more or less distinct) of 
small distant punctures. 

Length .66-1.06 inch. 

Abundant in Oregon and California north of San Francisco. 

C. obesa, Lec., Ann. Lye. V., 150 ’ 

The thorax is similar in outline to the preceding species, being, however, broader be- 


hind and more convex above. ‘The elytra are also more pointed behind and are gradually 
declivous from the scutellum to the apex. 

Length .90-1.12 inch. 

This is the species of southern California and the Peninsula of Lower California. 

C. magna, Lec., Ann. Lyc. V., 150. 

The sides of the thorax are in this species rounded and not eehundla gabe as in the 
two preceding species, and the surface is more convex. The elytra are more elongate 


and pointed behind. In form it resembles Eleodes gigantea. . - 
Length .90-1.18 inch. . ; 
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Abundant in California from San Francisco southward in the Sacramento and Tulare 
Valleys, also at Fort Tejon. 
C. punctata, Lec., Proc. Acad. VII, 225. 
Differs in the proportions of the thorax. The elytra are also broader in proportion to 
their length, and less rounded on the sides, and rather suddenly declivous behind. This 
species was described from an unique specimen from an unknown locality. Since that 
time three others were collected by Mr. Wm. M. Gabb, which I refer to the same species, 
although differing from the type as well as from each other, very slightly however, in 
form, but considerably in sculpture. 
The typical specimen is rather densely but finely punctured on the thorax as well as 
elytra. There is a faint indication of an arrangement of larger punctures in indistinct 
strie. 
A specimen in my own cabinet is smooth, almost entirely impunctured. ‘The elytra 
exhibit very distinct strie of large punctures, faintly impressed, becoming obsolete on the 
sides and apex. 
Another specimen has the fine punctation quite evident. The elytra are less feebly 
striate, the strize punctured and the interstices feebly convex and finely wrinkled. 
The fourth specimen reproduces the dense puncturing of the type, but the elytra are 
deeply striate, the interstices convex. ‘The striz are coarsely and the interstices densely 
and finely punctured and feebly transversely wrinkled. ‘The under surface is more evi- 
dently punctured than the two preceding species, less, however, than in the typical form. 
Notwithstanding these variations of sculpture, these four specimens are considered as 
representatives of but one species, similar variations occurring in Eleodes and Iphthimus 
to such an extent as to render it almost impossible to define varieties. 
Length .80 (type)-1.10 (2nd specimen) inch. 
This species occurs in Utah and Nevada. 
The species of this genus appear to be confined, each within its own limits, as follows: 
dilaticollis, Oregon and northern California, in and to the westward of the Coast 
Range, southward to the Bay of San Francisco. 

magna, central California and the great valley of the Sacramento River and Tulare 
Lake, between the Sierras and Coast Range. 

obesa, Peninsula of California and that portion of upper California southwest of the 
Coast Range, forming part of the fauna of Arizona. 

punctata, the deserts of Nevada and western Utah, and southward to New Mexico. 


MERINUS, Lec. 
Merinus, Lec., Class. Col. N. Amer., p. 230. 
In this genus the middle lobe of the mentum is rather small, the lateral lobes or ale 
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well developed. ‘The middle lobe is also prominent along the middle and in front, the 
lateral Iobes with acute angles. The epipleure extend beyond the last ventral suture. 
The hind cox though rather widely separated, have the intercoxal process oval, rounded 
in front. The males have the tibie more strongly arcuate than the other sex, the hinder 
tibia being armed near the tip with an aeute tooth. The femora in both sexes are 
strongly clavate and slightly flattened. ‘The only species known is winged. 

M. levis, Oliv., (Tenebrio) Ent. 3, 10. (Merinus) Lec., loc. cit., p. 281. 

A large, elongate, sub-opaque, black insect, found not uncommonly under bark in the 
Eastern and Middle States, and more rarely in Canada, Lasily known by its clavate 
femora and the peculiar armature of the hinder tibie of male. 

Length .70-1.04 inch. r 

PACHYURGUS, Lec. 

Pachyurgus, Lec., Class. Col. N. Amer., p. 230. 

Differs from the preceding genus, in the mentum being nearly flat in the middle and 
emarginate in front, with acute angles. The femora are also clavate. The only specimen 
known to me is a female; the males may have the posterior tibiz armed in Merinus. It 
is doubtful whether these two genera should be retained as distinct. ‘The genera of Tene- 
brionini differ generally so slightly from each other that these may be retained as distinet 
until the male shall become known to us. 

P. wreus, Mels., (Jphthimus) Proc. Acad. 3, 65. Lee., (Pachyurgus) loc. cit., p. 231. 

This species is similar in form to M. avis. It has a metallic bronzed, shining surface. 

The elytra have striae with fine punctures, becoming rather less evident on the sides and 
at the apex. 
; Length .62 inch. 

The specimen in the cabinet of Dr. Leconte is the type of Melsheimer, and the only 
one known. It is probable with this, as has already been discovered with other species, 
that the insect is a foreign (South American?) form introduced by mistake, and described 
as North American. 


. UPIS, Fabr. : 
Upis, Fabr., Ent. Syst. II, p. 75. 
In this genus the mentum is oval, prominent in front, with a median longitudinal ele- 
yation and a groove on each side, ‘The femora, though thickened, are not so suddenly 
nor so strongly clavate as in the two preceding genera. The epipleure are not complete — 


behind, though reaching beyond the last ventral suture. 


. ~~. wy 
U. ceramboides, ey Se Syst. Nat. II, p. 621. Fab., (Upis) loc. cit. retiewlata, Say, Long’s pre 2 ‘ 
ped. 2, 279. tn? <p 


This species common in Europe, is also found abundantly in the ngrhgsn Portia 
our own Continent, occurring as far south as Canada, | 
Length .54—.75 inch. 
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HAPLANDRUS, Lee. 

Haplandrus, Lec., Class. Col. N. A., p. 280; New Species, p. 121. 

In this genus the mentum is trapezoidal, narrower behind, convex along the median 
line, truncate in front, with the angles prominent or rounded; inserted upon a narrow 
peduncle. The prosternum is slightly prolonged in all the species, the mesosternum con- 
cave, receiving the prosternum. The epipleure extend beyond the last ventral suture, 
but not to the tip of the elytra. The femora are slender and the tarsi short. ‘The head is 
always more strongly deflexed than in any of the other genera of the sub-tribe. 

The species resemble each other closely in outline, differing in the form of the men- 


tum and front. All are winged. ‘They may be known by the following characters : 


Third joint of antennz longer than fourth, twice as long as second, 


Femora rufous, tibiz black ; surface opaque. femoratus., 
Legs entirely black; surface shining. — . ater: 


Third joint of antenne short. 
Legs black ; surface opaque. concolor. 

H. femoratus, Fab., (Trogosita) Syst. El. 1, 154; (Tenebrio) Beauv. Ins., p. 168, tab. 31, fig. 5; fulvipes, 
Hbst., (Upis) Col. 7, 288. 

In this species the mentum has the anterior angles prominent. The front is hemi- 
hexagonal, with the angles rounded, ‘The eyes are scarcely emarginate by the sides of 
the front, and are rather more prominent than in the two succeeding species. The thorax 
is nearly square, slightly emarginate in front with prominent angles, sides nearly parallel, 
base strongly bisinuate with prominent angles. The lateral margin is acute, but not com- 
pressed. ‘The elytra are opaque, with eight entire rows of elongate deeply impressed 
punctures, and one short scutellar row. . 

Length .30-.44 inch. 

Occurs abundantly in the Middle and Eastern States, under bark, ete, 

H. ater, Lec., (Metaclisa) New Species, p. 127. : 

The reference of this species to the present genus is made not without some misgiv- 
ings that it should in all probability constitute a new one. It cannot in my opinion re- 
main associated with Metaclisa, in which the hind tarsi are rather long and slender and 
the body depressed, while in this the form is robust. It differs from the other species of 
the present genus, in having the mentum rather more convex along the median line and 
the middle lobe more prominent. ‘The lateral lobes are also more prominent, and the 
mentum thus resembles that of Metaclisa. ‘The front is also more broadly rounded. The 
mesosternum is more prominent, more deeply emarginate, and the angles very prominent 
and acute. ‘The hind tarsi are short, the first joint scarcely equalling the second and 
third together, while the last joint is equal to the first three. As in the other species, the 
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head is deflexed and the front nearly vertical. The thorax is feebly emarginate in front 
and the eyes entirely free. The elytra are rather deeply eight striate, the striee punctured, - 
the interstices convex and very finely punctured. The under surface is smooth, being 
finely punctured. The legs are dark brown or black. 

Length .30-.35 inch. 

Occurs not rarely in the extreme Southern States. Numerous specimens collected in 


Florida were given me by Mr. Levi Taylor. 


H. concolor, Lec., New Species, p. 121. ; 

This species is similar in ferm to femoratus, differing by the greater width of thorax, 
deeper elytral stria, and black legs. The third joint of the antenne is scarcely longer 
than the fourth, and the outer joints are broader than in either of the preceding species. 
The mentum is here somewhat different in form from either of the others, being broader 
than long, rounded on the sides, the lateral lobes not distinct. ‘The middle is slightly 
elevated, with a groove on each side. This form appears to be an intermediate one be- 
tween the trapezoidal mentum of femoratus and the distinctly trilobed one of ater. The 
short third antennal joint exists in the three specimens before me, 

Length .84-.36 inch. f 


This insect occurs, very rarely however, in Canada and the Lake Michigan region. 


SCOTOBANUS, Lec. 
Scotobeenus, Lec., Proc. Acad. 1859, p. 88. 


The species of this genus is somewhat similar in form to Iphthimus, being, however, 
more depressed. The mentum is distinctly trilobed. ‘Che middle lobe prominent in front, 
convex along the middle, with a groove on each side, lateral lobes rather small, inflexed 
and with the angles acute. ‘The gular peduncle moderate. The-front is hemi-hexagonal, 
with the suture of the epistoma rather strongly impressed. Thorax emarginate in front 
and at base, with the hind angles acute and moderately prominent. ‘The epipleure are 
not entire. The femora are slightly clavate and compressed. 


S. parallelus, Lec., Proc. Acad. 1859, p. 88. 


Black, sub-opaque. Thorax broader than long, narrower behind. Elytra truncate at 
base, humeri prominent. Sculpture consists of rather coarse punctures, the interstices be- 
ing more finely and densely punctured, as in Iphthimus serratus. The general form is 
similar to the species indicated, but the sides are nearly parallel. 

Length .74-.82 inch. ? 


From the region of the western base of the Sierra Nevada Mts. of California, from 
Sacramento to Visalia. Not common. 


€ 
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CIBDELIS, Mann. 

Cibdelis, Mann., Beitrag. 284. 

The mentum is trapezoidal, narrower behind, strongly (blaschkii) or feebly (bachei) 
rounded in front, convex at middle, with a faint groove on each side, supported by a gular 
peduncle. Head rounded in front, truncate (blaschkil) or emarginate (bachei) at middle 
of epistoma, ‘Thorax truncate in front, rounded behind, hind angles distinct, not promi- 
nent, anterior angles obtuse. ‘The metasternum is short and the body apterous. The 
mandibles of both species are very feebly emarginate. 

Two species from California are known. 

C. blasechkii, Mann., Beitr. 284. os 

The thorax is densely and rather coarsely punctured. ‘The elytra have faint strive of 
punctures, and small rounded tubercles placed in more or less regular rows. ‘This 
species is more convex and elongate than the next, and differs also in the form of the 
front and the greater prominence of the front of the mentum. 

Length .52-.56 inch. 

Occurs from San Francisco southward, under bark and stones. 

C. bachei, Lec., Proc. Acad. 1861, p. 353. 

The thorax is here granulose, less convex and proportionately broader than blaschkii. 
The thorax and elytra are also more opaque, and the tubercles of the latter rather smaller 
and more closely and regularly placed. ‘The elytra are rather more depressed and more 
broadly oval than the preceding species, and differs also im the characters mentioned 
above. 

Length .56 inch. 

Occurs only at Santa Barbara and on the Island of San Clemente. 


GLYPTOTUS, Lee. 

Glyptotus, Lec., Proce. Acad. IX, p. 7. 

With this genus commences a series of genera in which the antenne are longer than 
the head and thorax, the outer joints not being transverse but more or less triangular and 
closely articulated. ‘This form is somewhat similar to tnat seen in many Helopides, and 
it may be considered doubtful whether these genera (excepting Rhinandrus) should not 
enter that tribe or form a new one closely allied to it. ‘The vestiture of the tarsi of these 
genera, with the exception noted, is intermediate between the previous group of gencra 
and the Tenebriones which follow. In two genera the males have the anterior tarsi 
slightly dilated. 

The mentum of Glyptotus is small, rhomboidal, narrowing behind, very prominent at 
middle, and with prominent angles; supported on a very narrow gular peduncle. ‘The 
eyes are larger on the front than other of our genera. On each side of the head above 
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the eyes is a deep groove, extending from the anterior margin of the eyes backward, then 
down upon the side of the head at some distance behind the eyes, losing itself gradually 
as it approaches the gula. The antenne are rather long, equalling the head and thorax. 
The outer joints are sub-quadrate, not transverse nor sub-perfoliate, the terminal joint be- 
ing longer than the preceding and obtuse at tip, as in Polypleurus. ‘The epipleure are 
entire. 


The appearance of this insect is that of Helops, especially in the form of the head, 


G. cribratus, Lec., Proc. Acad. IX, p. 75. 

Black, moderately shining.”. Thorax broader than long, sides rounded in front, very 
feebly narrowed behind, hind angles rectangular, base feebly bisinuate. Elytra twice 
longer than broad, sub-parallel, moderately convex, with eight rows of rather large punc- 
tures feebly impressed. The body is winged. 

Length .58 inch. 

Rare in Texas, 


Another species is in the Zimmerman cabinet, from Guinea, 


RHINANDRUS, Lec. 
Rhinandrus, Lee., New Species, p. 119. 
The differences between this genus and Zophobas are slight, and a study of the Mexi- 
can species may render it probable that these points may have merely specific value. 
R. gracilis, Lec., New Species, p. 120. 
Length .72-.75 inch. 
From Cape St. Lucas, Lower California. 


CENTRONOPUS, Solier. 

Centronopus, Sol., Baudi e Truqui Studi Entom., p. 258. 

The antenne of this genus are longer than the head and thorax, the outer joints tri- 
angular, the last oval and pointed. The epipleure do not reach the apex of the elytra. 
The anterior tarsi of the males are feebly dilated or thickened. ‘The anterior tibic of the 
same sex are armed near the middle with a short tooth, and the tips of these and the 
middle tibia are thickened. The metasternum is long and the body winged. Mentum 
small, rhomboidal, narrower behind, middle prominent, angles acute. The anterior mar- 
gin of front is thickened and slightly reflexed. 

C. calearatus, Fab,, (Helops) Syst. El. 1, 159. coracinus, Knoch, (Tenebrio) Beitr., 172; reflewus, Say, 
(Teneb.) Journ, Acad. V., p. 108. 

This rather abundant insect may be known by the peculiar thickening of the anterior 


margin of the front, as well as by the sexual characters of the male. The thorax is some- 
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what broader than long, feebly emarginate in front and at base, sides feebly rounded and 
slightly margined, anterior angles obtuse, hind angles nearly rectangular. The surface is 
coarsely but not densely punctured. The elytra are elongate sub-parallel, moderately 
convex, with eight entire and a short scutellar striae. The stria are punctured, interstices 
slightly convex and very feebly punctured. The legs are black and the under surface 
nearly smooth, In addition to the generic characters given above, it may be stated that 
the males have the under surface of the anterior femora near the base clothed with rather 
coarse hairs. 
Rather common in the Atlantic region, under fallen logs or stones. 


C. opacus, Lec., Smithson. Cont. 4to, Col., Kansas and New Mexico, p. 15. 

The entire surface is opaque in this species, while in the preceding the surface is shin- 
ing and of a sub-metallic lustre. The elytra are not striate, but have rows of fine, closely 
placed punctures, the intervals being flat and impunctured. The general form is similar 
to calcaratus, with the elytra less parallel. The thorax is much less distinctly margined, 
and the under surface less shining. ‘The sexual characters are similar in both species. 

Length .67 inch. 

A single specimen from the Black Hills, Dacotah, is known. 


XYLOPINUS, Lee. 
Xylopinus, Lee., Col. N. Am., 231. 


This genus differs from the preceding notably in the form of the front. ‘The anterior 
margin is truncate or feebly emarginate, not thickened. The labrum is also more promi- 
nent and is occasionally so protruded as to allow the basal membrane to become visible. 
The males have the same sexual characters in the front tibie as in Centronopus. ‘The 
anterior femora have not the basal hairy spot, nor are the middle tibie thickened at tip. 
The front and middle tarsi are more distinctly dilated, and the whole appearance more 
decidedly like the Helopides. All the specimens are winged. 

Our species may be distinguished as follows: 

Body black, not metallic. 


Legs black. saperdoides. 
Legs red. rufipes. 
Body sub-metallic. anescens. 


X. saperdoides, Oliv., (Tenebrio) Ent. 3, 11. saperdoides et calcaratus, (Helops) Beauv. Ins., 162, pl. 31, 
fig. 2; spinipes, Fab., El. 1, 162; anthracinus, Knoch, (Tenebrio) Neue. Beitrag., p. 169. 


The thorax of this species is nearly square, feebly emarginate in front, truncate behind, 
sides very feebly rounded, anterior angles rounded, hind angles acute with a slight im- 
pression within. The elytra are elongate, parallel, feebly convex, usually somewhat flat- 
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tened on the disc. The elytra are striate, the striz punctured. The interstices are mod- 
erately convex and finely punctured. ‘The legs are black and the under surface of the 
body smooth. 

Length .44=:64 inch. 

Common in neatly the e1itire region east of the Mississippi River, under loose bark. 

X. rufipes, Say, (Tenebrio) Journ. Acad. V., 208. : 

Scarcely different from the preceding. The legs are red except the bases of the tibive, 
It does not differ in size and sculpture from the preceding, ue ae common, is less so. 
than saperdoides, and occurs in the same region. 

X. enescens, Lec., N. Species, p. 120. - 

Differs from the preceding two species, by its broader thorax and by the elytra pains ‘" 
more dilated behind the middle. The color is pale brown, with a brassy tinge. The legs 
are slender, and the tooth of the anterior tibia of the male is less prominent and the emar- 
gination below it less deep. . 

Length .50-.57 inch, | 4 ae 


; Middle and Western States, not common, though more abundant in the latter ‘oo : ‘ ae 
. ie moamees 
SUB-TRIBE II—TENEBRIONES. ; , . : 


In this group the tarsi are clothed with a coarser, less dense, and more fe pubes 


= - 
pressed. The mentum is trapezoidal, generally flattened. The tibial spurs are always amy: | 


cence than in the preceding. ‘The body is always elongate, never robust, usually | de many +e 
conspicuous. ‘The epipleure are variable in length. 
Our genera are as follows: 3 ve . 
Antennee gradually thicker toward the tip, palpi and tarsi shorf. 
Epipleure entire. is 
-Epipleure abbreviated, “tale 
Head sub-quadrate; similar in the sexes. 
Head transverse; dissimilar in the sexes. inal 
Antenne elongate, slender, last joint fusiform ; pep long ; tarsi a ers” 


Epipleure entire. 


Mentum emarginate in front. 


3 ip ence in front. 


ioe 


in ao 
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TENEBRIO, Linn. 
Tenebrio, Linn., Syst. Nat: Ed. VI; Neatus, Lec., Col. N. A., p. 233. 
. 9 . . 
The characters of this genus are too well known to need special comment. 
Our species are four in number, and may be distinguished as follows : 
Trochantin of middle coxve very distinct. 


Surface dull, opaque. obscurus. 
Surface more or less shining. 
Thorax broader than long. molitor. 
Thorax sub-quadrate. Gastaneus. 
Trochantin of middle coxe small. tenebrioides. 


T. obscurus, Fab. El. 1, 146: 

Easily distinguished from our other species by its opaque surface. 

Length .58-.62 inch. 

Abundant in the Atlantic region, where it has been introduced from Europe. 

T. molitor, Linn.,, Fab. El. 1, 145. 

Similar in form to the preceding. The thorax is, however, more transverse and the 
margin broader and more distinctly reflexed. 

Length .50-.65 inch. 

Abundant in the same regions with obscurus. Also introduced. 

T. castaneus, Knoch, Neue Beitr., 171; énterstitialis, Say, J. Ac. 8, 266. 

Differs notably in form and sculpture from the preceding species. ‘The thorax is here 
nearly square, truncate at base, and more distinctly emarginate in front. The sides are 
more broadly margined and the margin more reflexed. ‘The surface is more coarsely 
punctured. The elytra are narrower and more elongate, their surface more deeply 
striate and the stria more strongly punctured. 

Length .40 inch. 

Specimens have been found in every region of our country, though not abundant. 

T. tenebrioides, Beauv. (Helops) Ins., p. 121, pl. 30, fig. 1; badius, Say, (Tenebrio) Journ. Acad. 3, 256. 

Similar in form to molitor. ‘The trochantin of the middle coxe is very small, and in 
some specimens scarcely visible. Length .48-.52 inch, 


Abundant over our whole territory; specimens have occurred in California. 


BIUS, Juls. 
Bius, Muls., Col. France; Latigenes, p. 266. 
B. estriatus, Lec., (Tenebrio) Ann. Lyc. 5, 149. 


Similar in form to the European thoracicus, but shorter, and with a more distinctly 
margined thorax, with less prominent hind angles. Length .22 inch. 


Rare. Specimens have been found in California, and at Fort Simpson, Brit. Amer. 
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SITOPHAGUS, JMMuls. 

Sitophagus, Muls., Col. France; Latigenes, p. 264. 

Easily known from our other genera by its depressed form, being almost perfectly flat 
above. ‘The epipleure are abbreviated. The antenne, though gradually thickening to- 
ward the tip, are less compact than in Bius, in which also the epipleure do not attain the 
tip-of the elytra. The sexes differ from each other by the presence of horns on the male, 
formed by the sides of the gene and the sides of the epistoma. 


Two species are known in our fauna. 


S. pallidus, Say, (Pytho) Journ Acad. 3, p. 271; Lec., (Adelina) Ann, Lye. 5, 149; complanata, Dej. Cat. 
This is the larger of our two species, and has the side of the head in front of the eyes 


prolonged into a horn on each side of the head of the male. 
Length .20 inch. 
Rare in the Middle and Southern States. 


§. lecontei, Horn; planus || Lec., (Adelina) Ann. Lye. V., 149. 
Differs from the preceding in size and by the head of the male having a second horn 


on each side, concealed from above by the larger horn formed by the prominence of the 


sides of the front. 

Length .18 inch. 

Occurs rather abundantly in the Colorado Desert of California, in Owens’ Valley, and 
in Arizona. 


ALAPHUS, n. g. 


Mentum trapezoidal, narrowed toward base, emarginate in front, anterior angles prominent; ligula free, basal 
membrane visible; gular peduncle short, narrow. Maxillary palpi long, second joint longer than third or fourth, 
slender at base, thickened toward tip, last joint longer than the preceding, conical, flattened and obliquely truncate. 
Head strongly exsert, very slightly narrower behind the eyes, which are distant from the prothorax, reniform and not 
prominent. Head prolonged in front of eyes, frontal suture indistinct. Epistoma hemi-hexagonal, emarginate in 
front, almost entirely concealing the labrum. Lateral margins of front slightly reflexed. Antenne as long as head 
and thorax, slender; first joint thicker, second small, third long, equal the two following; joints four to eleven sub- 
equal, last joint fusiform. Prosternum not prominent behind the coxa, mesosternum oblique, middle coxe with dis- 
tinct trochantin. Metasternal parapleure simple, moderate, slightly narrower behind. Metasternum long, body 
“winged. Intercoxal process of abdomen acute. Epipleure entire. Tibial spurs distinct; tarsi slender; the first joint 
of hind tarsi longer than the two succeeding together. Scutellum broader than long, sub-quadrate. 


The male has the anterior tarsi very slightly dilated, and a slight brush of hairs near the tip of the penultimate 
abdominal segment. 


This genus is proposed for an insect to which I have seen nothing similar. The head 
recalls the form seen in Cerenopus and other Scaurini, though differing from them in the 
tarsal vestiture, the form of the antenni, and the distribution of the antennal pores. 


A. pallidus, pale brownish testaceous, sub-opaque, elongate oval. Head moderately but not coarsely punc- 


tured, Thorax broader than long, narrower in front, apex feebly emarginate, base feebly bisinuate, sides moderately 


NORTH OF MEXICO. B47 


rounded, margined, margin slightly reflexed, hind angles distinct, dise moderately convex. Elytra elongate oval, 
slightly emarginate at base, humeri distinct, elytral margin distinct, slightly reflexed. Surface finely and sparsely 
punctured. 

The head and thorax are much more opaque than the elytra. ‘The thorax is narrower 
than the elytra, and has a slight median depression near the base. The sides of the elytra 
are very feebly rounded and are almost sub-parallel, the apex is not prolonged. The up- 
per surface of the body is feebly convex, the under surface paler in color and more shining. 


Length .33 inch, 
One male, from Fort Tejon, California. 


EUPSOPHUS, n. g. 


Mentum flat, transverse, slightly narrower behind, anterior angles not prominent, anterior margin truncate, sup- 
ported on a very short broad gular peduncle. Ligula transyerse, slightly emarginate in front, basal membrane not 
visible, palpi short, last joint flattened, conical, longer than the preceding. Maxillary palpi long, last three joints 
sub-equal, conical, the terminal slightly flattened. Labrum transverse, partly concealed. Head elongate, eyes broad, 
feebly emarginate and distant from the thorax. Front hemi-hexagonal, feebly converging in front, anteriorly broadly 
emarginate, suture indistinct. Antenne longer than the head and thorax, slender; first two joints short, third longer, 
searcely equalling the third and fourth together, joints four to ten gradually decreasing, last joint longer and pointed 
at tip. Scutellum oval. Elytra broader at base than the thorax, humeri distinct. Epipleure entire, narrow and 
horizontal. Trochantin of middle coxe distinct. Metasternum long, body winged, intercoxal process of abdomen tri- 
angular. Legs slender, tarsi long, sparsely clothed with short spinous hairs. First joint of hind tarsi longer than the 


second and third, last joint nearly equal to the two preceding. Tibial spurs distinct. 

This genus has proved the most troublesome of any of the genera to which I have 
been required to assign a place. . 

The hind margins of the third and fourth ventral segments do not exhibit in so marked 
a degree the coriaceous margin, which has been taken as the character dividing the family 
into two sections, and it is only with some difficulty, or by the undue protrusion of the 
terminal segments, that the membrane connecting them becomes visible. In outline the 
insect resembles some species of Himatismus, or our own Hypitragus submetallicus, Lec. 
There are, however, no other affinities between this insect and the Epitragini, as will be 
seen by the smaller mentum, the middle trochantin and the form of the head. The pro- 
sternum is deflexed behind, and the mesosternum oblique. This genus and the preceding, 
in an arrangement of the genera at large, should in all probability constitute a tribe by 
themselves, near the Goniaderides of South America, though abundantly distinct by many 
characters. From Alephus this genus may be known by the form of mentum and gular 
peduncle, by the margins of the front not being reflexed and by the form of the antenne. 


E. castaneus, castaneous, moderately shining, head rather densely punctured in front of eyes, sparsely on the 
yertex. Thorax sub-quadrate, moderately convex, slightly broader than long, truncate in front, feebly rounded at 
base, sides feebly rounded anteriorly, very slightly sinuous behind, hind angles rectangular. Surface sparsely punc- 
tured. Elytra elongate oval, more than twice longer than broad, moderately convex, sparsely punctured and faintly 
rugose near the base. Beneath castaneous, shining, very sparsely and finely punctured. 


Length .54-.60 inch, 
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The male is smaller and more slender than the female. The outline of this species is 
almost exactly that of Himatismus occidentalis, as figured by Lacordaire (Genera, pl. 49, 
fig. 1,) excepting that this insect has the thorax shorter, with the anterior angles rounded. 

This insect occurs rather abundantly in Owens’ Valley, California, flies at night, and 


is attracted by candle light. >. When recent it is somewhat paler in color. 


TRIBE XXI—-PEDININI. 


This tribe differs from those which precede, in having the front very short and broadly 
dilated on the sides. The body,is usually short, oval, not very convex, epistoma emargi- 
nate, sometimes very deeply, allowing the basal membrane to become visible ; labrum 
prominent; mentum small, frequently trilobed in front, with a distinct gular peduncle ; 
middle coxe with distinct trochantin; anterior tarsi of male dilated and spongy beneath, 
hind tarsi either pubescent or spinous. 

The anterior coxe are more transverse than in the preceding tribes and tend toward 
the sub-cylindrical form so strongly marked in most of the genera of the Ulomini. The 
head is usually deeply inserted, and the terminal joints of both pairs of palpi either trian- 
gular or securiform, 


Our genera form two groups: 


Kyes not entirely divided. PLATYNOTI. 
Eyes completely divided. BLAPSTINI, 


One species, described by Say as Pedinus suturalis, remains unknown and cannot be 
assigned a place. It may possibly be a larger species of Blapstinus or Opatrinus. 


GROUP I—PLATYNOTI. 


One genus alone in our fauna constitutes our representation of this group. From our 
other genera it may be easily known, by the eyes not being divided and the anterior 
tibie slender and not notably different in the sexes. 


OPATRINUS, Laér. 
Regne Animal, ed. 2, V. p. 19. 


O. notus, Say, (Opatrum) Journ. Acad. 5, 237; Bost. Journ. 1, 187. Lee., (Opatrinus) Say’s Ent. II, 304; 
Tenebrio minimus, Beauy. Ins. 163, pl. 81, fig. 7. 


The elytral sculpture of this species consists of rows of large punctures, usually round, 
sometimes more or less elongate. There are no stria, and the rows of punctures are at 
times interrupted. The sides of the ‘thorax are gradually convergent anteriorly, very 
feebly rounded and with the margin slightly thickened. 


Occurs abundantly in the whole Atlantic district. 
Length .32-.41 inch, 


a 
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O. aciculatus, Lec., Proc. Acad. 1858, 75. : 

Differs from the preceding in having the elytra distinctly striate, strie with large punc- 
tures, interstices moderately convex. ‘Thorax more strongly rounded than the preceding, 
with the sides distinctly reflexed, and with the disc more convex, 

Occurs abundantly in Texas. 

Length .40 inch. 


O. sayi, oblong, parallel, brownish opaque. Head finely and densely punctured; clypeus rather deeply emargi- 
nate. Thorax feebly convex, one-fifth broader than long, sides moderately rounded in front, nearly straight and 
slightly divergent toward the base; apex feebly emarginate, base bisinuate; surface opaque, very finely and densely 
punctured, lateral margin slightly thickened. Elytra sub-parallel, feebly convex, opaque, not deeply striate, and 
with punctures neither approximate nor deeply impressed; interstices slightly convex and very minutely punctured. 
Body beneath ferruginous, shining. Length .46 inch; 11.5 mm. 


One specimen from Kansas, kindly given me by Mr. P. S. Sprague, of Boston. 
Our species of Opatrinus may be known as follows: 
Thorax very finely punctured; inner side of male anterior tibie distinctly 
sinuate, sayl. 
Thorax coarsely punctured ; anterior tibize of male slightly arcuate only. 
Elytra not striate, but with rows of large deeply impressed punctures. notus. 
Elytra striate ; sides of thorax slightly reflexed. aciculatus. 


GROUP II—BLAPSTINI. 

This group differs from the preceding in having the eyes entirely divided. As in the 
previous group, the anterior and sometimes the middle tarsi are dilated in the male, and 
the anterior tibie are also somewhat curved in the same sex; in some of the genera, how- 
ever, the dilatation is but little apparent. The tibize and femora of both sexes in all the 
genera are entirely unarmed. Notwithstanding the number of genera proposed by Mul- 
sant in this group, it has been found necessary to add several new ones. 

The following table will give their differences: 

Anterior tibiz with the outer angle obliquely truncate. 
Intercoxal process of abdomen triangular, acute or oval at tip. 


Antenne long, slender. MECYSMUS. 

Antenne stout, joints 4-8 broader than long. CONIBIUS. 

Antenne stout, joints 4-8 longer than broad. BLAPSTINUS. 
Intercoxal process broad truncate at tip. NOTIBIUS. 


Anterior tibiz with the apex emarginate, outer angles prolonged. 
Tibize broad, not linear. ULUS. 
MECYSMUS, n. g. 
This name is proposed for a species differing from the other Blapstini by its elongate 


depressed form, thorax sub-quadrate, narrower at base than the elytra. The antenne are 
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slightly longer than the head and thorax, slender and with the joints longer than broad. 
The last three joints are scarcely thicker than those which precede, although compara 
tively shorter, the third joint is one-and-a-half times the length of the fourth. The legs 
are slender and longer than usual, the anterior tibie slender and the tarsi dilated in the 
males, 

M. angustus, Lec., (Blapstinus) Ann. Lye. Y., p. 146. 

The thorax is sub-quadrate, the sides moderately rounded and broadest at middle, the 
anterior and posterior angles are not prominent, the surface feebly convex towards the 
sides, flattened on the disc. The elytra are twice as long as broad at base, the base emar- 
ginate, sides feebly rounded, apex obtuse. The elytra have regular strie of fine punc- 
tures, the interstices being flat and finely but sparsely pubescent. 

Length .26 inch. 

Found rather abundantly flying at night, at Fort Yuma, California. 


CONIBIUS, Lec. 

Conibius, Lec., Ann. Lye. Y., p. 145. 

Besides the antennal characters given in the table, this genus may be known from 
Blapstinus by the small rounded superior portion of the eye. The anterior tibie are also 
broader, slightly more arcuate and finely denticulate on the outer edge. ‘he tarsi of the 
male are but feebly dilated. ‘The antenne are much more robust than in Blapstinus, the 
third joint being, however, longer than the fourth and at least one-half longer than broad. 


The metasternum is short and the body apterous. 
Our species are three in number. 


Sides of thorax moderately rounded, hind angles obtuse, base feebly sinuate. 
Thoracic margin feeble, equal. seriatus. 
Thoracic margin more distinct, slightly reflexed, broader behind. paral lelus. 
Sides of thorax nearly parallel and straight, base more strongly sinuous, hind 
angles more distinct. elongatus. 


C. seriatus, Lec., Ann. Lye. V., 145. 

This species is more robust, bréader and more convex than either of those which fol- 
low. The thorax is more strongly rounded on the sides, and convex from the margin. 
The margin is very narrow and equal at apex and base. ‘The base of thorax is feebly 
sinuate and the angles obtuse. The surface of the insect is also much less opaque and 
punctured. ene 

Length .16 inch, 

Not abundant in the Colorado Desert of California. 
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C. parallelus, Lec., loc. cit. 

The sides of the thorax are less rounded, the disc less convex, and the margin more 
evident, especially near the hind angles. ‘The elytra are more elongate, more nearly par- 
allel, less convex, and more coarsely punctured and opaque. 

Length .16—.20 inch. 

- Occurs at San Jose, Cal. 

C. elongatus, elongate, sub-parallel. Head reddish brown, coarsely and rather closely punctured. Thorax 
sub-quadrate, somewhat broader than long, sides rounded anteriorly, straight and sub-parallel behind, distinctly mar 
gined, margin slightly reflexed; apex feebly emarginate, angles obtuse; base strongly sinuous, angles prominent back- 


wards; disc moderately convex, coarsely but not closely punctured. Elytra elongate, sub-parallel, densely muricately 


punctured, faintly sub-striate. Under surface and legs brownish or ferruginous. Length .14-.18 inch. 


As in the other species, the body is ferruginous or brownish in color, the elytra alone 
being black and more or less opaque. ‘The thorax at base is strongly sinuous, especially 
within each hind angle, the latter being rendered thereby more prominent behind. The 
sides of the body are also more parallel. ‘The muricate punctures of the elytra are fur- 
nished each with a very short coarse, curved hair. The elytra of seriatus are entirely de- 
void of hairs, they are probably found on recent or well preserved specimens of parallelus, 
while in this species they are probably permanent and undoubtedly more dense than it is 
possible for them to be in the latter species. ‘The females are larger and rather more ro- 
bust than the males, while the latter have the anterior and in less degree the middle tarsi 
feebly dilated. 

Occurs rather abundantly under stones in Owens’ Valley, California. 


BLAPSTINUS, Lair. 

Blapstinus, Latr., Regne Animale ed. 2, V, p. 21. 

The differences between this genus and the preceding have already been adverted to, 
and need but little additional mention. In this the upper portion of the eye is larger and 
broader transversely, occasionally sub-angulate within. ‘The antenne are more slender 
- than in Conibius, and gradually thickened toward the tip. 

Our species are numerous and may be distinguished by the characters in the following 
table : 


Thorax with a broad flattened margin. 
Alternate interspaces of elytra elevated. sordidus. 
Interspaces equal, elytra deeply striate. sulcatus. 
Thorax convex from the edge. 
Elytra black or brown, without metallic lustre ; strize continuous. 
Elytra with golden yellow hairs. auripilis. 
Elytra with greyish hairs. 
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Base of thorax strongly sinuate. 


Elytra very sparsely pubescent. dilatatus. 
Thorax broader in front of middle. brevicollis. 
Thorax gradually narrowing from base. lecouter 


pratensis. 
Elytra densely clothed with cinereous pubescence. vestitus. 
Base of thorax nearly truncate. 
Sides of thorax evenly rounded, not narrowing in front. longulus. 
Elytra either glabrous or with a few black hairs. 

Head, thorax and legs ferruginous. discolor. 
Body entirely black. 

Base of thorax strongly sinuous, hind angles more pro- 


longed than the middle of the base. mastus. 
Base of thorax less sinuate, hind angles less prolonged 
and less acute. pulverulentus. 
Elytra glabrous, eneous or eneous black; striz interrupted. 
Thorax densely and coarsely punctured, less shining. interruptus. 
Thorax sparsely punctured, shining; elytra wneous. metallicus. 


B. sordidus, Lec., Ann. Lye. V., 146. 

This species is easily distinguishable by the flattening of the upper surface of the 
thorax along the lateral margin, and by the alternate intervals of the elytra being more 
convex than the others. The thorax is broader than long, moderately rounded on the 
sides which converge toward the front; rather deeply emarginate anteriorly, with acute 
angles. ‘The base is broadly lobed at middle with the hind angles rather prominent 
backwards, and is always closely applied against the base of the elytra. The front is al- 
ways deeply emarginate, exposing (when recent) the basal membrane of the labrum, The 
elytra are striate, the stria closely punctured. The whole surface is clothed rather 
densely with coarse, scale-like, recumbent ochreous hairs.. The color of the surface is 
brown. 

Length .382 inch. 

Very abundant under logs, at Camp Grant, Arizona. 


B. sulcatus, Lec., Ann. Lye. V., 147. 

The margin is here also flattened, much less broadly however than in the preceding 
species, ‘The head and thorax are densely and coarsely punctured. The latter is broader 
than long, rounded on the sides, scarcely narrower in front, apex emarginate, angles dis- 
tinct, base sinuate, less lobed at middle than sordidus, and with less prorat hind 
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angles. ‘The elytra are deeply striate, the interstices flat and densely punctured, ‘The sur- 
face is clothed with a pubescence similar to sordidus, but coarser and paler, The color of 
the body is opaque brown. 

Length .23 inch. 


Found at Fort Yuma, California. 


B. auripilis, elongate oval, opaque brown. Head moderately, coarsely and densely punctured. Thorax con- 
vex from the edge without depressed margin, broader than long, sides gradually converging and moderately rounded. 
Apex emarginate, basal angles distinct, base sinuate, lobed at middle with angles prominent backwards, surface 
densely punctured. Elytra feebly striate, striae punctured, interstices moderately convex and densely and finely punc- 
tured. Upper surface of body moderately densely clothed with golden yellow scale-like hairs. Beneath finely and 
densely punctured and clothed with similar but finer pubescence. 

Length .30 inch. 


Easily known from the species which precede, by the absence of a depressed thoracic 
margin, and from those which follow by the vestiture of the surface of the body. It is 
the most convex of our species. 


Occurs at Camp Grant, Arizona, in company with sordidus, though less abundant. 


B. dilatatus, Lec., Ann. Lye. V., 146. 

This species is usually black or deep brown in color, sub-opaque. The thorax is feebly 
convex, slightly flattened behind the head, sides rounded, broader at middle than at base. 
Apex moderately emarginate, base sinuate, angles not prominent. A slight impression 
on each side of base opposite the fourth elytral interval. Surface coarsely and densely 
punctured, punctures elongate and confluent. Elytra feebly convex, striate, stria coarsely 
and closely punctured, intervals flat, finely but sparsely punctured; surface sparsely 
clothed with brownish hairs. 

Length .36 inch. 

Occurs with sordidus, but is still more abundant. 


B. brevicollis, Lec., Ann. Lye. V., 147. 

Similar in its characters to the preceding, differing in the shorter thorax, less rounded 
on the sides, less coarsely and confluently punctured. ‘The form is slightly more elongate 
and more convex. ‘The vestiture and sculpture are similar to dilatatus. ‘The legs paler. 


Length .26-.28 inch. 
Occurs rather abundantly near San Francisco. 


B. lecontei, Muls., Opusc. Entom. Cah. 9, p. 128; pudescens || Lec., Ann. Lye. V., p. 147. 

More elongate and convex than the two species which precede. ‘The thorax is less 
rounded on the sides and not broader at middle than at base. ‘The basal margin is less 
strongly sinuate. ‘The punctures of the thorax are finer, less dense and not elongate, and 
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scarcely confluent. ‘The surface is also more densely clothed with an ochreous pubescence, 
longer and much more distinct than in dilatatus or brevicollis, 

Length .20-.30 inch. . 

Occurs at Fort Yuma and in Arizona. 

B. pratensis, Lec., Col. Kansas and New Mexico, p. 15. = 

Similar in all its more important characters to lecontei; the sides of the thorax are 
however less rounded, and the apex more deeply emarginate, with more prominent an- 
gles. ‘The ochreous vestiture is finer and much less evident, the strie of the elytra shal- 
lower and more finely punctured. " 

Length .24—.26 inch. 

Occurs in Kansas. Specimens probably of the same species are seen, deprived of pu- 
besence and rather larger, from New Mexico, Texas, and Arizona. 


B. vestitus, Lec., Col. Kansas, and New Mexico, p. 15. 
Karly distinguishable from our other species by the rather dense greyish pubescence. 


_ The sides of the thorax are feebly rounded and converge towards the apex. ‘The elytral 


stria are faint and the punctures fine. ‘The body above is also very faintly bronzed, a 
character found only in the last two species in the table. 

Length .20 inch. 

Specimens reported from Kansas only. 

B. longulus, Lec., Ann. Lye. V, 147. 

The base of the thorax is here so feebly sinuate as compared with our other species 
as to merit the distinction of being called nearly truncate. The thorax is as wide at 
apex as at base, sides feebly rounded, slightly sinuate near the hind angles, which are 


rectangular, ‘The elytra are moderately striate with coarse punctures, the intervals feebly __ 
convex and rather coarsely punctured. ‘The form is rather elongate and the color brownish | 
black, shining. ; 

Length .28 inch. ade 

Occurs in Southern Arizona. 

B. discolor, elongate; head, thorax and legs ferruginous, elytra black, not shining. Head coarsely and 
densely punctured, punctures elongate and confluent. Thorax broader than long, moderately convex, less coarsely 
and densely punctured than the head ; apex feebly emarginate, angles not prominent; base feebly sinuate ; sides beet 
feebly rounded, converging toward apex. Elytra elongate oval, convex with striw of moderately coarse punctures of - faa? 
which the interstices are feebly convex and finely punctured. Body beneath densely punctured. Ya - 


Length .36 inch. , i RP 


Kasily known by its peculiar coloring. ‘here are no signs of any pubescence. As in 
longulus the thorax is feebly sinuate at base. The elytral striae are more faint tor 
the base, becoming gradually more distinct toward the apex. 


A single specimen trom near Visalia, Califernia, 
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B. moestus, Mels., Proc. Acad., 3, 65. 


Found in the Northern and Middle States. 


B. pulverulentus, Mann., Beitrag, 276 ; californicws Motsch. Bull., Mose., 1845, p. 77. 
The species of Motschulsky is very badly described but it is doubtless the same as 
that described by Mannerheim. 


Both this and the preceding species are deep shining black and have but few black 
hairs very sparsely scattered over the elytra, rarely seen except when the specimen is 
fresh. ‘This species has also, when recent, a coating of whitish efflorescence previously 
mentioned among the species of 'Trimytis. Moestus and pulverulentus are closely related 
and differ only in the base of the thorax of the former being more strongly sinuous and 
the hind angles rather more prominent than the middle lobe of the base. Both are 
nearly equal in size. 

Length .20-.23 inch. 

Occurs abundantly everywhere in California. 


B. interruptus, Say, (Opatrum) Journ. Acad. 3, 264; Juridus, Muls., Opuse. Entom. Cah. 9, p. 129. 


This species is separated from the synonymy in which it has been placed on account 
of the permanence of certain characters in a considerable series of specimens. ‘The elytra 
are here black, very rarely with any metallic tinge. ‘The thorax is densely and coarsely 
punctured, less shining than in metallicus. ‘The species is larger, broader and more convex. 

Length .22 inch. 

Abundant in the Northern States and Canada. 


B. metallicus, Fab. (Blaps), El. 1, 143; Beauv. Ins. p. 137, tab. 30b. fig. 2, aeneolus, Mels., Proc. Acad. 3, 66. 

Smaller than interruptus and more distinctly metallic. ‘The thorax is finely and 
sparsely punctured and shining. ‘The punctures of the elytra are very large and cause 
them to appear very rugose. In both species there is a depression of the base of the 
thorax opposite the fourth interspace, more evident in metallicus. 

Length .18-.20 inch. 

Abundant with the preceding. 


NOTIBIUS, Lec. 

Notibius, Lec., Ann. Lye. V., 145. 

Differs from Blapstinus in having the upper portion of the eyes smaller and rounder, 
the intercoxal process of the abdomen quadrangular and truncate, and the scutellum very 
transverse, scarcely visible between the elytra. Prosternum more or less prolonged 
behind the cox, mesosternum correspondingly concave; metasternum short, body 
apterous, 
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All the species exhibit some sexual peculiarity in the anterior tibie, especially granu 
latus, where the tibia becomes rather suddenly arcuate in its lower half forming thus an 


angle between the upper and lower portion.* 
Six species of this genus are known, all-from the desert regions of California and 


Arizona. The following table shows their differences: 


Elytra very broadly oval; disc faintly or not striate and rather densely 
but finely muricately punctured. 
Elytra sparsely pubescent. | 


Surface uniformly dark brown or black. puberulus. 
Head and thorax ferruginous. puncticollis. 
Elytra not pubescent, sub-opaque, black. gagates. 


Elytra elongate oval or sub-parallel; disc distinctly striate or ENS: 
Anterior tibize similar in the sexes. 


Ant. tibie neither sub-angulate nor arcuate. opacus. 
Anterior tibie dissimilar in the sexes. | 

Ant. tibia % sub-angulate at middle, arcuate beneath. granulatus. 

Ant. tibia % suddenly narrower at base. sulcatus. 


N. puberulus, Lec., Ann. Lye. V., 145. 
The tibiee of the sexes are similar to each other, but slightly more arcuate in the male. 


From all the other species this and the following differ in having the anterior tibie very 
broad, outer edge and hind surface finely denticulate. The thorax is broader than long, 
moderately convex, distinctly margined, sides feebly rounding, not converging, apex 
emarginate, angles obtuse, base sinuate, angles distinct ; disc finely and sparsely punc- 
tured. Elytra broadly oval, scarcely one-third longer than broad, convex, faintly striate, 
densely finely muricately punctured, each puncture bearing a short hair. ‘The upper 
surface is very dark brown in color, the legs dark ferruginous. 

Length .22 inch. 

Occurs in the Colorado Desert and Arizona. 


N. puncticollis, Lec., Ann. Lye., V., 145. 
Similar to puberulus, differs in having iis head and thorax ferruginous, the latter 
more convex, less margined, more densely and coarsely punctured. The elytral striae _ 
are more evident, muricate punctures more distinct and abundant. 
Length .20-.22 inch, | | 


Occurs in the Sacramento Valley, at San Jose and near Visalia. 
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N. gagates, entirely black, sub-opaque. Head densely and finely punctured; margin of epistoma paler. Thorax 


broader than long, convex, densely and finely punctured, sides feebly rounded, narrowing slightly toward base; apex 


o>) 


emarginate, angles distinct; base rounded, angles obtuse. Elytra broad, convex, densely and minutely punctured. 
Beneath black, shining, sparsely punctured. 


Length .24-.28 inch. 
This species with the table needs but little description; it, differs from those with 
broadly oval elytra in its being totally black, thorax narrower at base, base rounded, apical 
angles distinct, not obtuse. ‘The elytra are less rounded on the sides, the humeri distinct. 
There are no elytral strize and the punctures are very minute and irregularly placed. Lhe 
anterior tibie also, are narrow, not broad, as in the two preceding species. 
Occurs in moderate abundance at Camp Grant, under stones, and when recent is 


pruinose. 


N. opacus, Lec., New Species, p, 118. 

The thorax is less transverse than in the broad species which precede, is more convex 
and is also narrower at base and narrower than the base of the elytra. The elytra are 
elongate oval, rounded on the sides, with distinct humeral angles, surface striate, striz 
punctured, intervals feebly convex and finely punctured, The head and thorax are very 
densely and confluently punctured with elongate punctures. 

Length .20-.24 inch. 


The measurement given by Leconte (loc. cit.) is probably a mistake, as his type is 
one-half longer at least than indicated (.12 inch). 

The anterior tibia are here also similar in the sexes, and are very gradually wider 
from the base toward the apex. 

Occurs in Arizona and Lower California. 


N. granulatus, Lee., Ann. Lye. V., 145. 
While similar in form to opacus, this species has the thorax broader and less narrowed 


behind, the surface is densely and coarsely punctured. The elytra are deeply striate, the 
strize closely punctured, the interstices convex and muricately punctured. The anterior 
tibie of the males serve to distinguish this species from any other. From the base to the 
middle these tibiee are very gradually wider, below the middle the tibize are suddenly ar- 
cuate, causing them to appear toothed. The tibie of the female are gradually expanded 
toward the apex and are broader than the male. 

Length .18-.25 inch. — , 

Occurs at Fort Yuma and Arizona. 


N. sulcatus, Lee., Ann. Lye: V., 145. 
The thorax is sub-quadrate, not narrower behind, sides feebly rounded, almost parallel 


behind the middle. ‘The elytra are elongate oval, sub-parallel, deeply striate, strive coarsely 
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punctured, interstices very convex and sparsely punctured. ‘The males have the anterior 
tibix slender at the basal fourth, then suddenly broader and parallel toward the apex. 
Those of the female are similar to the preceding species. 

Length .19-.25 inch. f 

Occurs at San Diego, Lower California, and Arizona. 

All the preceding species, excepting gagates, have ferruginous legs. 


ULUS, n. g 


The above generic name is:suggested for two species of Blapstinus differing from the 
typical form in having the anterior tibia more dilated, emarginate at apex, sa the os 
angle prolonged. ‘The species resemble Trichoton. 

Thorax gradually narrowing from base to apex. obliquus. 
Thorax as wide at middle as at base. crassus, 


U. obliquus, Lec., (Blapstinus) New Species, p. 117. 
The thorax gradually narrows from base to apex. The surface is sparsely clothed 


with short brownish hairs. Hes . : J ee 
Length .32 inch. nee 
From Cape San Lucas, Lower California. ‘¢! bs 
U. crassus, Lec., (Blapstinus) Ann.,Lye. V., 146. 85 st h3 : es a 
The sides of the thorax are more strongly rounded and as wide at middle as at base, ‘og 
‘The vestiture of the surface consists of ochreous scale-like hairs, rather densely placed. = if 


Length .22-.26 inch. ty ; » ems “= ; i 
From around San Francisco, Galiferniay 108 Oe : 


TRIBE XXII—OPATRINI. 


more or less emarginate in front; eyes variable, coarsely granulated, rarely di 
labrum visible ; antenne gradually clavate or with the last three joints suddenly bro 
intercoxal process of abdomen usually broad, truncate ; anterior tibie ws our genera) 


tia tA 


triangular, spurs Hae oe tarsi aos male at dilated, 


will not be found subject to some suse none ‘The simple tarsi of the. male is 
however, most to be relied on, taken in connection with other characters whic 
of small value, show this tribe to be abundantly a distinct typ from the” P 


ted, alme 


the eyes from above, and. with a ‘more prominent epi tom 
never sub-trilobed as in wi of the: genera of Pe 
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our fauna renders it unadvisable to enter further into the discussion of this question. To 
those who desire to pursue it further, the works of Lacordaire and Mulsant afford abund- 
ant means. 


The following table exhibits our genera. 


Tibial spurs small; last joint of maxillary palpi triangular. 


Anterior tibiz slightly dilated, outer angle prolonged; antenne with the last four joints 


suddenly broader; intercoxal process acute. AMMODONUS. 
Anterior tibiae broad, triangular; antenne with gradually broader joints; short, clavate. EPHALUS. 
Tibial spurs very large; last joint of maxillary palpi oval. 
Intercoxal process triangular, acute; eyes large. CNEMEPLATIA. 
Intercoxal process very broad, rounded; eyes absent. ; ALAUDES. 


Each of the above genera may be considered as the representative of a distinct sub- 


tribe. The characters of each will be given in more detail as each genus is considered. 


AMMODONUS, Muls. 
Ammodonus, Muls., Opuse. Ent. Cahicr X, p. 145. 


Body oval, moderately convex. Epistoma rather broadly emarginate. Eyes coarsely 
granulated, emarginate in front by the side of the head. Last joint of maxillary palpi 
feebly triangular. Antennz longer than the head, first two joints thicker, third joint 
larger than the fourth, joints four to seven gradually shorter and more transverse, eight 
to eleven rather suddenly broader. Prothorax applied against the base of elytra, Scu- 
tellum small. Elytral epipleuree gradually narrower toward apex, extending slightly be- 
yond the fourth ventral suture. Anterior tibie gradually wider, external apical angle 
much prolonged and acute. Tibial spurs small. Middle and hind tibize slender. First 
and last joints of hind tarsi equal and longer than second and third together. Intercoxal 
process of abdomen triangular, acute. Hind margin of third and fourth ventral segments 
distinctly sub-coriaceous and feebly arcuate. Body winged. 


A. fossor, Lec., (Opatrum) Journ. Acad., 2d Series, 1, p. 92; Muls. (Ammodonus) Opuse. Ent. Cah. X, p. 144. 


The generic characters are of such a nature as 1 renders any detailed description of the 
unique species unnecessary. The margin of the body is fringed with short hairs, the sur- 
face black, but densely clothed with ash-colored scales. On the elytra the vestiture is less 
dense, and three series of rounded spots are visible on each elytron, in which the scales 
are paler and more densely placed. The under surface and legs are paler and the scales 


sparsely scattered. 
Length .18-.22 inch. } . 


Not common in collections. It has been found in considerable numbers burrowing in 
the sand in the neighborhood of Trenton, and at Bath, Long Island. 
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EPHALUS, Lec. 
Ephalus, Lec., Class. Col. N. A., p. 227. 
Broadly oval, convex, resembling Ceelus. Epistoma deeply emarginate, sides of front 


slightly sinuous, forming an angle in front of the eyes, which are feebly emarginate. Last 
joint of maxillary palpi feebly triangular, longer than broad. Antenne very short clavate, 
first two joints broader, second and third equal in length, four to eleven very short, trans- 
verse and perfoliate, the last joint being slightly narrower and longer than the preceding. 
Thorax applied against the base of elytra. Scutellum small, transverse. Epipleuree broad, 
concave, incomplete behind. Intercoxal process. of abdomen short, obtuse in front Hind 
margins of third and fourth ventral segments distinctly sub-coriaceous, feebly arcuate. An- 
terior tibiz flat, triangular, outer apical angle not prolonged. Spurs small. Hind tarsi 
with the last joint slightly longer than the first, and both longer than the second and 
third together. Body apterous. . ) —l 
The form of the anterior tibize and intercoxal process of abdomen, and more especially 
the steucture of the antenne, indicate this genus as the type of a sub-tribe distinct from 
that represented by the preceding genus, differing also from the Stizopodes of Lacordaire 2% 
or any of the “ Branches” defined by Mulsant. ‘ik 
E. Jatimanus, Lec., (Heliopates) Journ. Acad. Series 2, 1, p. 92. ; 
Form similar to Coelus or Husattus convexus. Black, opaque. Margin of body fringed at 


with yellowish hairs Surface rather densely muricately punctured, each puncture bearing 
a small yellowish hair. Elytra very faintly sub-striate. ty 
Length .30-.36, width .20-.24 inch. | 
Rather rare in the New England States. 


CNEMEPLATIA, Costa. ar 

To this genus I refer a very rare insect collected by myself in Owens’ Valley, Yall 
nia. Specimens of the rare European species of Cnemeplatia are before me, and I am 
-able to detect any differences not within the bounds of generic limitation. The e 
is rather more deeply emarginate and the edge slightly more reflexed. t 
meplatia has a slight impression on either side, not evident in this insect, The 
are entire in both, and the intercoxal process triangular and acute. i 
short, the last joint of maxillary oval. ‘The antenne are, similarly construct 
the last three joints are in the California — species somewhat broader. Both 
winged. ‘The anterior tibie are triangular and the spurs 1 rge. it it 


at C. sericea , elongate oval, sub-parallel, podenately con ex. ead sub-q ais 
-_ginate in front and with slightly reflexed eee eye ‘ ate it 
“densely and finely punctured, and densel 

nig) slightly Besa gar and bi 
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clothed as the head; anteriorly feebly emarginate, angles obtuse, sides feebly rounded, base rounded, angles nearly 
rectangular. Elytra elongate oval, sub-parallel, apex obtuse, base feebly emarginate, humeri moderately prominent; 
moderately convex above with striw of coarse punctures, and clothed as in the head and thorax. Under surface of 
body finely punctured and pubescent, the under surface of thorax and prothorax more densely. 


Within each hind angle the base of the prothorax is a rather broad impression, ren- 
dering the middle of the base more prominent; there is also a slight impression opposite 
the scutellum, ‘The pubescence of the upper surface is uniformly distributed on each of 
the divisions except on the elytra, where a sub-transverse triangular spot more denuded 
is seen at the middle of the lateral margin and mid-way between this and the apex. ‘These 
spots are broadest at the margin and are present on both sides of the two specimens in my 
possession, As compared with the European species, the thorax is longer, less narrowed 
behind and feebly emarginate in front; the base slightly narrower than, and the apex 
equal to, the width of the elytral base. The ground color of the insect is reddish brown 
one of the specimens being rather darker. 

Length .12 inch. 


Rare in Owens’ Valley, California, under stones. 


ALAUDES, n. g. 


Anterior tibie broad, triangular, spurs very large. Intercoxal process of abdomen 
short, broad, rounded in front. Head transverse, broader behind, emarginate in front, 
sinuate on the sides. yes absent. Antenne ten-jointed, first two thicker, intermediate 
short, broader than long, compactly placed, last three forming an oval compact club, of 
which the terminal joint is longer. Mentum very short, transverse ; ligula not promi- 
nent; palpi very short. Maxillary palpi short, last joint oval, slightly arcuate. Gular 
region prominent, peduncle of mentum broad, emarginate, angles prominent forward. 
Prosteraum not prominent. Thorax very transverse. Elytra elongate oval, straight on 
the sides, connate; body apterous. Scutellum transverse. Hind tarsi with the first joint 
rather shorter than the last. 

The absence of eyes and the form of the intercoxal process of the abdomen will serve 
to distinguish this genus from any of those with triangular tibiz and with the last joint of 
the maxillary palpi oval. The margin of the head is slightly sinuate at the position usu- 
ally occupied by the eyes, and the anterior and posterior canthi of the eye here are in 
contact. Beneath the margin of the front the side of the head forms a broad groove, near 
the anterior limit of which the antennz as usual, arise. This broad groove may be con- 
sidered as merely the continuation of that in which the antenne usually arise, owing to 
absence of any prominence in the region of the eye. The gular region is flat, suddenly 

-declivous on the sides; the lateral margins converge to the front, where it is deeply emar- 


ginate, with the angles prominent. ‘The mentum is situated at the bottom of this semi: 
fat AMERI. PHILOSO. SO0.—VOL. XIV.—91 
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lunar emargination, short and transverse. The ligula is almost entirely concealed. The 
mandibles are anteriorly emarginate at tip. ‘The parapleure of the metathorax appear to 
be connate with the sternum, at least the sutures cannot be detected with such micro- 
scopic power as can be used. The prothorax is very short, nearly three times as broad 
as long, broadly emarginate in front, trisinuate at base. At the middle of the base of the 
thorax, opposite the scutellum, is a very abrupt and deep depression, and between it and 
each angle a modexate sinuation. The elytra have also a scutellar depression opposite 
that of the prothorax. The humeri are distinct and the base feebly emarginate. 


A singularis, oval, brownish, sub-depressed, Head and thorax (?densely and coarsely punctured) densely 
clothed with yellowish scales, of which some are larger and more prominent. Thorax slightly narrower behind, sides 
feebly rounded, hind angles obtuse. Elytra with nine rows of large panctures, the interspaces bearing short, thick, 
erect, capitate yellow hairs distantly placed. Head, prothorax and legs beneath clothed with yellowish scales, the 
rest of the surface coarsely but sparsely punctured, and with a few scattered scales. 

Length .06 inch. 


The head and thorax are so closely covered by scales that it is impossible to tell 
whether there is any puncturing or not. With the exception of the erect capitate hairs, 
the elytra are not clothed, and the surface is rather reddish brown and moderately shining. 
This insect is by far the most interesting and singular of any of those discovered: by 
myself in California, and adds another to the list, still very limited, of blind ‘Tenebrionide, 
and is the only blind insect known from California. The specimens are very rare and i 
found living with a small black ant under stones. ‘They are difficult to obtain, owing to ae 
their rarity, the peculiar conditions demanded as a residence by the ant and by the ex- - 
cessive numbers of the latter when found, rendering it nee troublesome to search cares he 
fully i in their neighborhood. 


TRIBE XXIII—CRYPTICINI. 


Hind coxee moderately distant, oblique. Head inserted as far as eyes, which are | bes 
and reniform and not coarsely granulated. Antenne slender, outer joints’ rounded, $ 
slightly thicker. Prosternum prolonged, mesosternum concave, Anterior coxee ne ae } 
round, middle coxe with distinct trochantin, Tarsi spinous beneath ; first Joint. of hi 5 


tarsi very long. ~ = 


ORYPTICUS, Latr. > aie 


Crypticus, Latr., Regne Anim. ed, 1, III, p. 298. eT saa q " 
One genus and species constitute this tribe in our fauna, easily ste by ‘its ip 
pressed form, resembling somewhat an FH ydroporus. | a, 


Oo. obsoletus, day coaen Acad. III, 265. 
Length .14-.16 inch. 


Occurs in the Southern Atlantic region. 
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TRIBE .XXIV—ULOMINI. 


Body elongate oval, usually somewhat depressed. Head deeply inserted in prothorax, 
short, frequently broad and emarginate in front. Frontal suture always distinct. Labrum 
usually prominent, transverse. Mentum variable in most of the genera, trilobed, with the 
middle lobe prominent. Maxillary palpi with the last joint usually triangular, sometimes 
elongate oval. Antenne gradually thickened toward apex, (rarely with the terminal 
joints forming a club) and more or less perfoliate ; third joint not very long. yes vari- 
able, always more or less emarginate by the sides of the front and the sides of the head 
behind, never entirely divided. Anterior coxe sub-transverse or sub-cylindrical, middle 
coxee without trochantin. Intercoxal process of abdomen acute or oval, never broad. 
Tarsi pubescent beneath, last joint elongated. ‘Tibial spurs always visible, never very 
large. Body winged, rarely apterous. 

The tribes of the family Tenebrionide are all difficult of definition, and no one is pro- 
bably more troublesome than this one, and it is only on the table of characters given 
above, taken as a whole, that the tribe must be considered as limited. In the structure 
of the antenne and the absence of trochantin to the middle cox, we find the only points 
of difference between the Ulomini and Tenebrionini. The Diaperini are still less distinct, 
for with a form of antenna not unlike (though at times sub-serrate) we find the structure 
of the front offering the most striking points of difference. In Diaperini the eyes are 
always round, prominent, feebly emarginate in front and always more prominent than the 
gen. In the course of the study it has seemed advisable to preserve the Diaperini dis- 
tinct from the Ulomini, in lieu of uniting them, as has been done by Duval. Its compo- 
sition is here substantially that of Lacordaire, less Hypophlceus and some genera unknown 
to him by specimens. ‘The tribe Hypophloini of Leconte appears to me untenable, the 
character defining it, the invisibility of the clypeal membrane, is not constant and the 
membrane is frequently visible in some of the genera of Tenebrionini and Pedinini. The 
genus Prateus, Lec., is found to have a faintly sub-bilobed penultimate tarsal joint and a 
sculpture strongly recalling Aniedus, etc., and has been united with the Heterotarsini. 
As defined, the tribe has many genera; some new to our fauna are now added, while 


others entirely new are indicated, ~ 


The following table exhibits the characters of our genera, as far as can be done in a 
synoptic table. 


A. Antenne with the last two or three joints suddenly broader. 
Epipleure very narrow at tip; antennal club three-jointed. TRIBOLIUM. 
Epipleure distinct at tip; antennal club two-jointed. DICEDUS. 
B. Antenne gradually broader toward the tip. 


—s —< 
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Base of thorax applied against the bases of the elytra, or some- 
what distant from them; never overlapping. 
Head of male either tuberculate or horned, and last joint of 
maxillary palpi oval; mentum small. 
Flead of male tuberculate; mandibles with a horn above. 
Mandibles above broad, recurved, and not toothed. GNATHOCERUS. 
Mandibles above slender, incurved and toothed. ECHOCERUS. 
Head of male with two long horns, arising within and 
above the eyes. ; EVOPLUS. 
Head of male not tuberculate; last joint of maxillary palpi 
triangular; mentum moderate. 
Epipleure entire. 
Anterior tibie slender, similar to the middle tibie. 
Head of male with two tubercles above ; femora 
mutic. ULOSONIA, 
Head of male simple; femora broad and with a 
broad tooth near apex. MEROTEMNUS. 
" Anterior tibie more or less dilated, broader than 
the middle tibia. 
Prosternum prolonged; mesosternum deeply 
emarginate., MYCOTROGUS. 
Prosternum not prolonged ;- mesosternum very 
slightly concave. 
Front tibia not denticulate; last joint of 
antenne quadrangular, truncate. APHANOTUS. 
Front tibie finely denticulate; last joint 
of antenne oval. ALPHITOBIUS. 
Epipleure abbreviated. 
Anterior tibize slender. 


First joint of hind tarsi long. CYN AUS. 
First joint. of hind tarsi short. METACLISA. 
Anterior tibiz broad, serrate. ULOMA. 


Base of thorax margined, hind angles covering the humeral angles 
of the elytra ; outer joints of antenne not perfoliate. 
Anterior tibie slightly dilated, finely denticulate. Epipleure 
abbreviated, Last joint of maxillary palpi broadly 
triangular, EUTOCHIA.® 


———— 
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TRIBOLIUM, MacLeay. 

Tribolium, MacLeay, Annulos. Javan., p. 47. 

The mentum in this genus is very nearly square, with rounded anterior angles. ‘The 
last joint of the maxillary palpi elongate oval, truncate at apex. Antenne slender, last 
three joints suddenly dilated, forming a flattened club, truncate at apex. The epipleure 
are entire but extremely narrow at tip. Anterior tibise very feebly dilated and percepti- 
bly broader than those of the middle pair. 

‘Two species are known in our fauna. 


T. ferrugineum, Fab., (Trogosita); Wollaston (Tribolium). 

T. madens, Charp., (Tenebrio); Redtenbacher (Tribolium). 

The former species is: ferruginous, the latter black. Length .16-.20 inch. ‘The latter 
species is the larger. As these two species are imported and full descriptions and details 
of synonymy are given in many readily accessible works on European Coleoptera, it is 
deemed unnecessary to repeat them. 


Both species are found abundantly wherever meal or grain is stored. 


DIGDUS, Lee. 

Dicedus, Class. Col. N. A., 238. New Species, p. 182. 

Mentum trapezoidal, narrower behind, anterior angles distinct, convex along the me- 
dian line and coarsely punctured. Last joint of maxillary palpi elongate oval, scarcely 
compressed. Antenne with the first joint cylindrical, thick, last two joints suddenly 
broader, compressed and pilose, the last joint being the larger. Epipleure entire, as broad 
at apex as at middle. Intercoxal process of.abdomen moderate, rounded at tip. Anterior 
tibie slightly dilated, outer apical angle distinct, external edge with a few small teeth, 
spurs rather large. . 


D. punctatus, Lee., loc. cit. 

A small, elongate oval, black species, with the head and thorax and elytral striz 
coarsely punctured. The elytra have eight stri but no scutellar stria. In the specimens 
in my possession the suture defining the epistoma is quite distinct, the line being darker 
and smoother than the rest of the front. The epistoma is narrow, short and semilunar_ 

Length .10-.15 inch. Found rather abundantly under pine bark, over our whole 
country. 


GNATHOCERUS, Thunb. 
Gnathocerus, Thunberg., Act. Holm. 1814, p. 47. 
Mentum small, trapezoidal. Maxillary palpi elongate oval, very obliquely truncate at . 


tip. Epipleure short. Base of thorax rather distant from base of elytra. Head with 
AMERI. PHILOSO. SOC.—VOL. XIV.—92 
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two short horns between the eyes. Mandibles (3) with a broad ramus ascending above 
the head, the inner being simple and the apex curved backward. Side margin of head (¢ ) 
broadly foliaceous and prominent in front of each eye. Eyes deeply emarginate in front 
and behind and nearly divided. Middle of epistoma prominent; on each side emarginate 
for the ramus of the mandible. Antenne gradually dilated. Anterior and middle tibiz 
similar, not dilated. 

G. cornutus, Fab., (Trogosita); Thunberg., (Gnathocerus); Lucas, (Cerandria). 

- As this insect has been introduced and is ,by no means common in this country, the 
student is referred for a fuller’ description and an excellent figure to Duval, Gen. Col. 
: Europe. 
Length .18—.20 inch. 
The only specimen known to me was found in California, inside of an army biscuit. 


ECHOCERUS, n. g. i. 

This generic name is suggested for Gnathocerus maxillosus, which differs pe the | 

; type of the genus in which has been placed, in the following particulars : . 4 
: Eyes rounded, prominent, feebly emarginate in front and not all behind. Sides of - 


front less foliaceous and not prominent, Antenne more or less robust, last joint sub- 

quadrate. Superior ramus of mandibles more slender, toothed and incurved. First | 

joint of hind tarsi not longer than the second and third. 7 y 
E. maxillosus, Fab., (Trogosita); Mann., (Cerandria). 7 
This is also an introduced insect, found principally in the Southern States. , 
Length .12 inch. ones <a 


EVOPLUS, Lee. 
Evoplus, Lec., New Species, 128. a 


as to render it unnecessary to repeat any anes of it after the table of genera ala 
given. 


E. ferrugineus, tone New Species, p. 128. 
This genus is undoubtedly near a described as Peneta, and probably forms | a 
between it and Gnathocerus, . “ a Ty 
Length .20 inch. | a) » 
Found heretofore only in Louisiana. — / ni a 


~ ; ULOSONIA, Casteln. 
‘iibaaiiia: Casteln., Hist. Nat. des Coleopt. IT, p. 220. . ’ os 
Although the head of the male is here (in our species) Ue or in som 
i ee horned, the- maxillary palpi have the last ae broadly triangular ot 01 ) 
io a pleuree entire. Anterior tibiae slender. 


ros aivalege 


cas 


— 
— 


4 


~ 
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U. marginata, Lec., (Uloma) Ann. Lye. V, 149; (Ulosonia) Gen. Col. N. A., p. 288. 
Similar in form to Uloma, with the margin of the elytra more reflexed. 


Length .33 inch. 


Found under Cottonwood bark, along the Gila and Colorado Rivers. 


MEROTEMNUS, n. g. 


This name is suggested for an elongate Ulomide with entire epipleure and slender 
front tibiee, differing from Ulosonia in the epistoma more prominent, suture not impressed, 
front not tuberculate. Femora clavate and flattened, emarginate at tip, and with a broad 
tooth at the emargination, on the middle and hind femora. 

M. elongatus, elongate, sub-parallel, moderately convex shining, ferruginous brown, Head moderately con- 
vex, sparsely and finely punctured, not tuberculate, frontal suture not impressed. Thorax sub-quadrate, one-fifth 
broader than long, sides nearly parallel, very feebly rounded, margin distinct, slightly reflexed, apex emarginate, an- 
gles not prominent, base almost truncate, angles rectangular; disc sparsely and finely punctured. LElytra elongate, 
more than twice longer than broad, sides slightly converging toward apex, base truncate on ‘each side, emarginate at 
middle, slightly broader than base of thorax, angles rectangular; nine entire and one short scutellar stria, moderately 


punctured, interstices convex, smooth. Beneath very finely and sparsely punctured. Body winged. 
Length .24 inch. 


The femora of this insect are much more strongly clavate than any other of our genera 
of Ulomini. he anterior femur is not emarginate near the apex, but slightly sinuous, 
the middle and hind pairs distinctly emarginate, the tooth of the latter being quite large 
and rather acute at tip. 

One specimen is known to me, presented to Dr. Leconte by Mr. Ulke, who received it 
from California. 


MYCOTROGUS, n. g. 


This genus differs from all our other genera of Ulomini in having the prosternum pro- 
longed, mucronate and with a deeply emarginate mesosternum. From Frelus, Muls., it 
differs in the tuberculate head, the convex mentum with the middle lobe rather promi- 
nent in front. ‘The third joint of the antennie is longer than the fourth, The epipleure 
are entire, nearly as broad at apex as at middle, the anterior tibie dilated, very finely 
_denticulate and slightly arcuate. The hind tarsi have the first joint longer than the 
second and third. Body winged. 


M. piceus, elongate oval, depressed, piceous, black, shining. Head rather densely punctured, suture of epis- 
toma impressed, epistoma and sides of front ferraginous. Thorax sparsely punctured, broader than long, feebly con- 
vex, sides moderately rounded and margined, gradually narrowing to apex, which is rather deeply emarginate, angles 
prominent, not acute; base strongly sinuate, hind angles rectangular. Elytra oval, one-half longer than broad, feebly 
rounded on the sides, base emarginate at middle and truncate at sides; apex obtusely rounded. Dise with eight 
entire and a short scutellar stria of moderate punctures. Strie feebly impressed. Beneath sparsely and finely punc- 
tured. Antenne and legs paler. . 

Length .24 inch. 


368 REVISION OF THE TENEBRIONID. OF AMERICA, 


Above each eye in this insect is a rather small tubercle, similar to that seen in our 
species of Ulosonia ¢. The frontal suture is also similarly impressed and the epistoma 
convex. One specimen is known, of similar derivation as that of the preceding genus. 


M. angustus, brownish ferruginous, moderately shining, elongate oval, parallel. Head rather coarsely but 
sparsely punctured. Thorax slightly broader than long, feebly convex, coarsely but sparsely and irregularly punc- 
tured; apex emarginate, angles not prominent; base bisinuate, angles rectangular; sides anteriorly rounded, posterior 
three-fourths straight and parallel, finely margined, margin slightly reflexed. Elytra elongate, parallel, apex obtuse, 
base emarginate at middle, with eight strie of elongate punctures, one marginal and a very indistinct scutellar stria; 
interstices flat, finely and sparsely punctured. Propleure ay but sparsely punctured, pectus and abdomen finely 
~ and sparsely punctured, smooth and shining. ; 

Length .16-.20 inch. 


Camp Grant, Arizona, under Cottonwood bark. 


‘The male is narrower but smaller than the female, and the frontal tubercles distinct, 
though less prominent than in the preceding species. The base of the thorax has also a 
distinct impression on each side, scarcely evident in the female. ‘This species differs from 
the preceding in its more elongate and less depressed form, its color and the form of the 
thorax. In piceus the thorax gradually narrows from base to apex, in angustus the thorax 
is rounded only in front, while the posterior three-fourths are straight and parallel. : age 


APHANOTUS, Lec. oat 
Aphanotus, Lec., Gen. Col. N. A., p. 2338. 


In addition to the characters given in the synoptic table, the following will serve to 
render this genus more certain of recognition, when all the foreign genera of the tribe are 
taken into consideration. ras 

Epistoma truncate in front, convex at middle, slightly concave on the sides, suture in- = 
distinct. Eyes very deeply emarginate in front, superior portion elongate, oblique. An: 
tenne short, rather robust ; first and second joints thicker than the third; second shor ue: 
nearly globular; third slightly longer than fourth; joints four to eleven very gradual ly 
broader, last joint larger and truncate at tip. The hind tarsi are short, first joint equal : 


to the two intermediate, and last OMe ae aes, longer than the first. Intercoxal p 
rounded at tip. it 


A. brevicornis, Lec., (Eulabis) Proc. Acad. 1859, p. 78. 


ik 


The head and thorax are coarsely, the latter rather densely songnreaae The 
are sculptured with rows of faintly impressed punctures, the interstices of. whic 
except at middle, wheré they form a pares elevated ing lines« 24x vay +B 

Length .25 inch. . . . ts Byer 

From California, ' | 
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ALPHITOBIUS, Steph. 
Alphitobius, Stephens, [ilust. Brit. Ent. V, p. 11. 


A. diaperinus, Panzer, (Tenebrio); Wollaston, (Alphitobius). 
A. piceus, Oliv., (Helops); Muls., (Alphitobius ). 


These two insects are not natives of our country, and therefore require no special men- 
tion. For full description, both of genus and species, the student is referred to the works 
on the species of the various European local fauna. Large numbers are occasionally 
brought in vessels from various parts of the world. A few years since a vessel arrived at 
Philadelphia from Sierra Leone, the cargo of which was plentifully overrun by the latter 
species. As far as I can discover, all the specimens found are direct importations, and 
they do not appear to propagate. | 


CYNAUS, Lee. 
Cyneus, Lec., Gen. Col. N. A., p. 288. 
‘The eyes are rather large and convex, deeply emarginate in front, slightly behind ; 
inferior portion of the eye large. Antenne with the third joint nearly equal to fourth 
and fifth ; joints five to ten transverse, last joint oval. Hind tarsi slender, first joint long. 


C. angustus, Lec., (Plalydema) Ann. Lye. V, 149. 

Thorax broad, equalling one-and-a-half times the length, emarginate in front, sides 
strongly rounded, not narrowing in front, as broad as the elytra. Elytra feebly striate, 
striee punctured, interstices feebly convex, densely and finely punctured. 

Length .20-.22 inch. 

Found in the Colorado Desert of California, probably near Vallecito. 


C. depressus, 0. sp. 
Differs from the preceding as follows: Thorax less transverse, nearly truncate at apex, 


sides very feebly rounded, narrowing in front. Base narrower than the base of elytra. 
Strie of elytra not deep, more evident at apex, interstices more sparsely punctured, In 
both species the head and thorax are rather densely, but not coarsely punctured. 

Length .22-.30 inch. 

Occurs in the southern Coast Range of California. 


METACLISA, Duval. 
Metaclisa, Duval, Gen. Col. Europe. III, p. 296. 
In this genus the mentum is distinctly trilobed in front, the middle lobe prominent, 
lateral lobes inflexed. ‘The anterior tibie are slender, the epipleure short and the first 
joint of the hind tarsi not longer than the two succeeding joints together. 


M. marginalis, piceous black, shining, elongate oval, sub-parallel. Head slightly broader than long, feebly 
emarginate in front, coarsely but not densely punctured, epistoma paler and the more finely and densely punctured. 
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Thorax one-third broader than long, moderately convex, coarsely but sparsely punctured, anteriorly emarginate, an- 
gles not prominent, base broadly sinuous, sides moderately rounded, gradually narrowing toward apex, margin 
slightly reflexed. Elytra elongate oval, parallel, sub-depressed; with eight entire and a short scutellar stria; striz 
punctured; interstices flat, very feebly and rather sparsely punctured. Beneath ferruginous brown, sparsely but 


coarsely punctured. 
Length .28-.30 inch. 


The upper surface is piceous black and shining, except the basal, sutural and lateral 
margins of the elytra, the lateral and apical margins of the thorax and the epistoma, which 
are ferruginous brown; the under surface and legs are similar in color, but paler. aa’ 


Occurs in Northern eee and along the high regions of the Southern Sierras, ane 


“ 


under bark in fungus, ‘Vahey 
eo 
+ we. <4 te _ 


- THARSUS, Lec. ee. “hd 
Tharsus, Lec., Class. Col. N. A., p. 233. rea 


For the present this genus is retained as distinct, differing however, by some e slight - <a 
; 1 


characters which are at present considered valid. The mentum is here trapezoidal, ‘not oo . 
trilobed in front but rounded, the anterior angles are slightly inflexed and the middle i 
Ee coarsely punctured, not prominent. The last joint of the maxillary palpi is ‘rate 


not securiform, The front tibiz as in Metaclisa, are similar, and the epipleuree short. | 


a. 
= 


hod 


hind tarsi are short, the first joint not equalling the second and third together. ae 
cate a 
Resembles a small Uloma. For a description the student is referred to the rather re ree 


oie 


T. seditiosus, Lec., New Species, p. 122. 


cent description of Dr. Leconte. 
Length .20-.24 inch. 
Rather abundant in the Gulf States, 


ULOMA, Cast. a: (0) totes ot ea 
Uloma, Cast., Hist. Nat. Ins. Col IT, 219. 
Easily distinguished from all our genera of the tribe, by. its ae 21 

lated, denticulate anterior tibix. The mentum is variable, frequently ri c be 

at _ with the lateral lobes inflexed. Se ore meee sh aida Ny. 

eo Our species are numerous, From their ‘mode of life some capers have b 

diffused and almost cosmopolite. bp ii [hx ten sige ite 


The pa als pall serve to aid in  atingihing on pode: sini 


‘> 
7 oy 


tia Pit 
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Middle plate of mentum transversely oval; interstrial 


spaces of elytra densely punctulate. punctulata. 
Last joint of antenne oblique, pointed. imberbis. 
Epistoma deeply emarginate. longula. 


Lower edge of anterior femora with a broad fossa near the tip, and 


slightly emarginate. mentalis. 


The groove of the lower edge of the anterior femora differs but little in the first five 
species, and is limited anteriorly by a ridge extending from the base to the apex, so that 
the lower edge of the femur when viewed from the front is very nearly a straight line. In 
the last species however, the channel is replaced by a broad fossa rather deeper than the 
groove in the other species, defined anteriorly by a ridge, not extending to the base, which 
when viewed from the front appears emarginate near the apex of the femur. ‘The remain- 


ing characters in the table are sufficiently plain to be readily recognised. 


U. impressa, Mels., Proc. Acad. 3, 64. 

Our largest species, and for a long time considered identical with the European culi- 
naris, from which it differs by its larger size and different sculpture of mentum (See Le- 
conte, New Species, p. 123). 

Length .46 inch. 

Occurs abundantly everywhere in the Eastern and Middle States. 

> 


U. imberbis, Lec., New Species, p. 123. 
Similar in form and sculpture to the preceding, differing however, in the transverse 
middle plate of mentum and the form of the last joint of the antenne. 


Length .32-.36 inch. 


Occurs with the preceding, but less common, more abundant in the Southern States. 


U. mentalis, n. sp. 


Similar in form and sculpture to imberbis, but differs in having a rather less robust 
form and a stouter thorax. The terminal joint of the antenn is rounded at tip, not 
oblique. ‘The anterior femur has near its apex a rather broad fossa replacing the entire 
groove of the other species. The edge does not extend from apex to base, and is not a 
straight line, but sinuous at the position of the fossa. ‘The middle plate of mentum is 
deeply concave, smooth and shining, with the edge somewhat thickened in the male (fe- 
male not seen), The epistoma is more nearly truncate than any other of our species. 

Length .34 inch. 

‘Two specimens from ‘Texas and Kansas. 


U. longula, Lece., Proc. Acad. 1861, p. 353. 
More elongate and parallel. Epistoma deeply emarginate. Anterior femur grooved, 
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edge entire and straight. Last joint of antenne-rounded at tip. Strie feebly impressed, 
interstices flat, smooth. ‘The form of mentum is more nearly allied to impressa, being 
scarcely broader than long, rather strongly punctured, and with a groove on each side, 
the lateral lobes are not distinct. 

Length .86—.42 inch, 


Occurs in Northern California. 


U. punctulata, Lec., New Species, p. 124; cava, Lec., (ibid). 

The two species above cited are united undey the name most applicable to them. The 
differences of sculpture are but light and vanish in the larger series now at my disposal. 
The form is elongate oval, sub-parallel, as in the last species. Its color is uniformly fer- 
ruginous. ‘The thorax usually parallel behind the middle. Epistoma very feebly emar- 
ginate, Last joint of antenne rounded at tip. Femora with entire groove. Interstrial 
spaces of elytra rather densely punctured and feebly convex. 

Length .28-.33 inch. 


‘Texas, Louisiana, and Florida. 


In the preceding short descriptions only the more important and peculiar characteris- 
tics of each species noted. The species of Uloma have a remarkable resemblance to each 
other, and the continuous repetition of similar forms of expression has here, as elsewhere 
in this paper, been deemed altogether unnecessary. 


EUTOCHIA, Lec. 

Eutochia, Lec., Class. Col. N. A., p. 238. 

Delopygus, Lec., New Species, p. 129. 

On renewed examination the differences between these two genera appear to be so 
slight as to warrant their union. ‘The epipleure of the elytra do not extend to the tip in 
either genus, and the very slight difference in degree of serration of the anterior tibize is 
barely specific, and what might be expected to occur in species of different size. 


E. picea, Mels., (Uloma) Proc. Acad. 3, 64; Lec., (Eutochia} loc. cit. 
Black and shining, oval, convex. 
Length .33 inch. 


Occurs rather abundantly in the Middle States. 


E. crenata, Lec., (Delopygus) New Species, 129. 
Smaller, more elongate and less convex than the preceding, brownish in color, with 
the sutural and lateral margins of elytra paler. 


Length .22 inch. 


Occurs in Texas, 


—_—— 
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TRIBE XX V——HETEROTARSINI. 


Head not deeply inserted, eyes large, coarsely granulated. Antenne gradually thicker. 
Middle coxe with distinct trochantin. ‘Tibial spurs small. Penultimate joint of tarsi 
more or less bilobed. ‘Tarsi with coarse pubescence beneath. 

These few characters will serve to render the tribe easy of recognition and separation 
from any of the neighboring tribes. It appears more closely allied to the Tenebrionini 
than to the tribes immediately preceding or following. The tribe is a small one, and com- 
posed in our fauna of but three genera, easily known by the very coarse punctures with 
which they are ornamented, and may be distinguished as follows: 


Antenne very gradually thicker; epipleure entire but narrower at tip; 


body pubescent. AN EDUS. 
Antenne with the last three joints larger. 
Margin of thorax denticulate ; body pubescent. PARATENETUS. 
Margin of thorax not denticulate ; body glabrous. PRATAEUS. 


ANAIDUS, Blanch. 

Anzdus, Blanch., Hist. Nat. Ins. I, p. 39. 

A. brunneus, Zieg., (Pandarus) Proc. Acad. 2, 45. 

The margin of thorax of this species is very distinct and reflexed, and the hind angles 
prominent. 

Length .22 inch. 

Abundant under bark, in the Middle States. 

A. rotundicollis, Lec., Ann. Lye. V, p. 150. 

The margin of thorax is very narrow, and the hind angles much less prominent than 
the preceding species. 

Length .17 inch. 

From the Desert of the Gila River of Arizona. 


PARATENETUS, Spinola. 
Paratenetus, Spinola, Monog. Clerites, I, p. 118. 
P. punctatus, Solier, loc. cit., tab. 44, fig. 5. 
Thorax with sides rounded in front, gradually narrowing behind the middle. 
Length .42-.16 inch. 
Abundant in the Middle and Eastern States. 


Pet Weca s, Lee., Agass. Lake Superior, p. 228. 
Differs from punctatus by smaller size, more robust form, more convex thorax and 
elytra, the latter shorter and more rounded on the sides. ‘The sides of the thorax are 
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strongly rounded from the front to the hind angles, which are also less distinct than in 
punctatus. 

Length .08-.10 inch. 

Occurs in Canala and the States bordering the Great Lakes. 


In Bull. Mose. 1868, p. 192-3, Motschulsky has indicated two species from the South- 
ern States unknown to me. 
The following table gives the species named by him: 


Sides of thorax flve toothed. b 


Thorax and elytra unequally punctured. punctatus, Sol. 
Thorax and elytra equally punctured. Thorax cordate, hind angles prominent. cribratus, Motsch. 
Sides of thorax three toothed. 
Elytra gibbous, antennal mass concolorous. gibbipennis, Motsch. 


PRATAUS, Lec. 

Prateus, Lec., Class. Col. N. A., p. 238; New Species, p. 131. © 

This genus has been removed from the association in which it was placed by Dr. Le- 
conte, as on renewed examination with fine specimens the penultimate joint of the tarsi is 
found to resemble that of the other genera of Heterotarsini, although less distinctly lobed. 
It may readily be known by the sub-quadrate thorax, not denticulate; epipleure broad at 
tip; body glabrous, strongly punctured. 

P. fusculus, Lec., loc. cit. 

Length .14 inch, 


Specimens are reported from New York and South Carolina; it probably occurs every- 
where in the Atlantic region, though rare. 


TRIBE XXVI—TRACHYSCELINI. 


Mentum small, supported by a distinct gular peduncle; ligula and maxille exposed. 
Anterior coxze sub-transverse, middle coxie with distinct trochantin. Tibiz all more or 
less dilated and fossorial. Tarsi short, spinous or setose beneath. 

This tribe is here composed of the same genera included in it by Lacordaire, their 
partition in two tribes appearing rather unnecessary and hardly warranted by the differ- 
ences exhibited. 


The following table will aid in distinguishing our genera: 


Antenne slender, longer than the head. PHALERIA. 
Antenne very short and clavate. 
Epistoma truncate. TRACHYSCELIS. 


‘Epistoma deeply emarginate. AN AMIA, 


eet 


Co 
—) 
Or 
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PHALERIA, Latr. 


Phaleria, Latr., Hist. Nat. d. Crust. et. d. Ins. X, p. 300. 

The antenne of Phaleria though not absolutely slender, are so compared with those ot 
the other two genera, the first six joints being obconical and longer than broad ; the outer 
joints are usually more or less transverse and gradually broader. ‘The epipleure are entire. 

The species known in our collections may be distinguished by the following table, 
published by Dr. Leconte (New Species, p. 125). 


Oval, finely punctulate species; antennze with the outer joints transverse ; 
_ (metasternum normal, body winged). 
Base of thorax finely margined. 
Elytra not wider than base of thorax. 
Margin of thorax and elytra with long hairs. 
Robust species ; surface sub-opaque. 


Upper surface and legs testaceous. rotundata. 
Body and legs black; margin of elytra testaceous. limbata. 
Depressed species ; color black, shining. pilifera. 
Margin without hairs; color variable. 
Sides of thorax converging from the base. testacea. 
Sides of thorax parallel behind the middle. longula, 
Elytra wider than base of thorax; color black. picipes 
Base of thorax not margined. debilis 


Small, rounded, strongly punctured species ; antenne with the outer joints 
not testaceous ; (metasternum short, body apterous). 
Convex, testaceous, with black elytral spots. globosa. 
Less convex, black, with red humeral spots. humeralis. 

P. rotundata, Lec., Ann. Lye. V, 148. 

The under surface of this species is occasionally black, the upper surface testaccous, 
and when examined under a high power the thorax is found to be finely punctured and 
alutaceous, ‘The interstrial spaces of the elytra, especially those nearest the suture, are 
finely transversely wrinkled. 3 

Length .24 inch. 

Found on the sea coast of eouthnnes 


P. limbata, robust, sub-opaque, black, sides of thorax, margin and base of elytra dark testaceous. Thorax 
broader than long, convex, finely punctured, anteriorly emarginate, angles obtuse, sides rounded, base nearly trun- 
cate, angles obtuse. Elytra broadly oval, convex, strive distinct, interstices finely transversely wrinkled. Body be- 
neath black, legs piceous, coarsely punctured. Margin of thorax and elytra fringed with long hairs. 

Length .25 inch, 

Similar in form to the preceding, though rather more robust, The surface above is 
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entirely black, excepting the margin and base of elytra and an irregular space nearer the 
apical angle of the thorax, which are dark testaceous. The thorax above has four slight 
impressions, two basal and two on each side of the middle, the latter are probably acci- 
dental, The antenne and legs are piceous. 


One specimen from San Francisco. 


P. pilifera, Lec., New Species, p. 125. 

The thoracic and elytral margin are in this species fringed with hairs. It may be 
readily known from the preceding by its more elongate and depressed form and by its en- 
tirely black color. i 

Length .23-.28 inch. 


From Cape St. Lucas, Lower California. 


P. testacea, Say, Long’s Expedition 2, 280. 


The margin of the body is not fringed. ‘The surface smooth and shining and testa- 
ceous in color. The elytra are sometimes ornamented with black spots. One specimen 
has the disc of the elytra entirely black, with only a narrow space at base and on the 
margins, testaceous. 

Length .28-,30 inch, : 

Rather abundant on the Eastern coast. 


P. longula, Lec., New Species, p. 125. 
Length .22 inch. 


From the Gulf coast, Mississippi Island. 


P. picipes, Say, Long’s Second Exp. II, p. 280; Am. Ent. Ed. Lece., I, p. 185. 


Elongate oval, black, shining. Head finely and sparsely punctured. ‘Thorax broader 
than long, moderately convex, very feebly and: sparsely punctured and with a short linear 
longitudinal basal impression on each side; anteriorly emarginate, angles obtuse; sides 
feebly rounded, gradually narrowing to apex; base feebly sinuate. Elytra oval, moder- 
ately convex, wider at base than the thorax, with distinct striae deeper at apex ; interstices 
feebly punctulate. Beneath shining, black. Antenne brownish. 

Length .22-.28 inch. 


From the southern and middle Atlantic coast. 


P. debilis, Lee., New Species, p. 126. 

Easily known by the pale color, single brown spot on each elytron, and by the absence 
of any marginal line at the base of the thorax. 

Length .20-.24 inch, 


Cape St. Lucas, Lower California. 


——_ 
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P. globosa, Lec., Paci. R. R. R., App. 1, p. 51, pl. ii, fig. 4. 

This and the following species differ from those which precede, in so many characters, 
that the establishment of a distinct genus seems almost necessary. They are both broadly 
oval and convex, rather coarsely punctured; antennie longer than the head and thorax, 
slender and with the outer joints not transverse, meso- and metasternum short, and the 
elytra with the first stria parallel with the suture and no scutellar stria. 

P. globosa is entirely testaceous, with two black marks on each elytron, the front 
being zigzag, the hinder irregularly triangular, 

Length .12—.14 inch. 

From the sea coast in the neighborhood of San Francisco. 

P. humeralis, n. sp. 


Similar in form to the preceding, but less convex. The color is black, somewhat 
bronzed, with a red humeral spot on each elytron. 

Length .15 inch. 

California (locality unknown). 


P. picta, Mann., Bull. Mose. 1848, 277. Sitkha; is unknown to me in nature. 


TRACHYSCELIS, Laér. 

Trachyscelis, Latr., Gen. Crust. et Ins. IV, p. 379. 

The form of antenna at once distinguishes Trachyscelis from Phaleria, and the trun- 
cate epistoma from Anemia. In form the species resemble A%gialia. 

7. flavipes, Mels., Proc. Acad. ITI, p. 61. 

The upper surface is black and shining, the elytra rather deeply striate and without 
scutellar stria. The under surface is paler and the legs yellowish. 

Length .12—.14 inch. 

From the southwestern Atlantic sea coast. 


ANEMIA, Cast. 

Anemia, Cast., Hist. Nat. Col. II, p. 218. 

Head broad, deeply emarginate, sides rather broadly dilated. Eyes deeply emargi- 
nate, superior portion small. Mentum small, trapezoidal. Last joint of maxillary palpi 
elongate oval. 

Antenne short, robust, gradually thicker toward the tip, outer joints very transverse, 
last joint slightly longer than the preceding and rounded at tip. Thorax very transverse. 
Elytra as broad as thorax, and with entire epipleure. Legs short, robust, tibia all dilated, 
outer apical angle of all prolonged. Body winged. 

I refer to Aneemia, an insect from California possessing all the characters assigned to 
the species of the Eastern Continent, with also a similarity of sculpture. 
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A. californica, oval, robust, piceous. Head broad, moderately convex, very densely and rather coarsely 
punctured. Thorax transverse, nearly three times as broad as long, convex, densely and coarsely punctured and 
fringed with long yellowish hairs; anteriorly emarginate, angles not prominent; base rounded, angles obtuse; sides 
strongly rounded, slightly narrower behind than in front. Elytra broadly oval, scarcely longer than broad, not 
broader at base than the thorax; base feebly emarginate; sides fringed with long yellowish hairs; surface rather 
densely, coarsely and very irregularly punctured. Under surface of body with few scattered punctures. Prosternum 
and legs with long yellow hairs. Body winged. . ; 

Length .16-.20 inch. 

As compared with the figure of A. sardoa, Gene, in Duval, pl. 70, fig. 350, our spe- 
cies is more robust, with a shorter thorax and with the sides much more strongly from the 

Ob a. 
apex to base, the hind angles being very obtuse. The punctures are denser and coarser. 


Occurs in Owens’ Valley, Cal., and the adjacent regions of Nevada. 


TRIBE XXVII—DIAPERINI. 


Body usually oval or rounded, sometimes elongate (Hypophlceus). Eyes prominent, 
very feebly emarginate in front. Antenne always with the outer joints thicker and per- 
foliate. Mentum small, gular peduncle distinct. Anterior cox sub-transverse; middle 
coxe with distinct trochantin. Legs slender; spurs. small; tarsi pubescent. oes.. 


oa 


Ae 


This tribe may be distinguished from those which precede by the very convex eyes, ae 


more prominent than the sides of the front, and from the Bolitophagini by the gula- not ee 
being transversely sulcate. 
Our genera may be divided into the following groups: ° , RS r 
Drareres. Body broadly oval; eyes distinctly emarginate im front ; pygidium covered. ‘ 
First joint of hind tarsi not longer than the second. . DIAPERIS, 

a First joint of hind tarsi equal to second and third, HOPLOCEPHA L 

First joint of hind tarsi longer than second and third. 

Epipleure entire; intercoxal process of abdomen acute. 
Mesosternum concave. . 
Last joint of maxillary palpi broadly triangular, PLATYDEMA, | > 
Last joint of maxillary palpi elongate triangular, J 


outer side much longer. ib '§ ALPHITOPHS 

Mesosteraum prominent. | LIODEMA, \ 

Epipleure short ; intercoxal process of abdomen truncate, SCAPHIDEMA 

Hyporuiar. Body cylindrical; eyes distinctly Cae Shy in eat py: ye 
gidium exposed: 1) 5 vighal ' 


ie _ (One genus in this group), o> 7H Binge 
PenTaPHYLLI. Body elongate oval; eyes not emarginate i 

—  gidium | covered. 
et __ Last five ; joints ¢ ae antenn 


tie a 
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DIAPERIS, Geoff. 

Diaperis, Geoff., Ins. d. Envir. d. Paris, I, p. 337. 

Two species of this well known genus occur in our fauna. 

D. hydni, Fab., El. 2, 585; Lap. Ann. Se. Nat. 23, 335; maculata, Oliv., Enc. Meth. 6, 273. 

This species is remarkably uniform in its system of elytral coloration, The elytra are 
orange color, with a sutural black stripe, not reaching the scutellum, becoming irregularly 
wider toward the apex; a small black spot at the anterior third, not very distant from the 
suture, and another smaller, near the margin ; a large irregular spot beginning at. the 
margin behind the middle, extending toward the suture without attaining it, and becom- 
ing irregularly narrower. The head between the eyes is rufous. The legs entirely black. 

Length .24 inch. 

Abundant in the Middle and Eastern States, under bark or in fungi. 


D. rufipes, oval, convex, shining; head entirely rufous; antennz black except the three basal joints, which are 
rufous; thorax black, shining, finely and sparsely punctured. Elytra with distinct strive of moderate: punctures, in- 
terstices finely but very sparsely punctured; color black, with a basal and median transverse irregular band of orange, 
and an oval apical spot of the same color on each elytron; epipleure black except base. The legs are brownish, ex- 
cepting the anterior femora and coxe, which are pale orange. 


Length .25 inch. 
Found in Arizona, at Camp Grant, under Cottonwood bark. 


The differences between this species and the European D. boleti, when viewed from 
above, are very slight, the system of coloration is identical, the differences being in the 
entirely rufous head and the pale legs, and by the interstices between the elytral strive 
being much more sparsely punctured. ‘The eyes are more closely approximate and the 


frontal region of the head narrower in our species. 


HOPLOGEPHALA, Cast. et Brullé. 


Hoplocephala, Cast. et Brullé, Ann. d. Se. Nat. 23, p. 338. 
Ayrhenoplita, Kirby, Fauna Am. Bor., p. 280. 
This genus differs from Diaperis in having the first joint of the hind tarsi longer than 


the second; and from the genera which follow, by the same joint being less than the two 
following together. The epipleure are abbreviated. 
Our species are four in number, of which two only are known to American entomolo- 


gists. +4 
Flead of male with two horns. 
Thorax red, elytra green or blue, with metallic lustre. viridipennis. 
Thorax and elytra similar in color. 
(Color blue; length 4 lines. chalybea): 
Color green; length 13 lines. bicornis. 
Head of male simply tuberculate. 


(Thorax ferruginous, elytra black, collaris). 
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H. viridipennis, Fab., (Diaperis) Syst. El. II, 586, 4; Cast. et Brullé, (Oplocephala) Ann. d. Se. Nat. 28, 340. 
In this species and the following, the head-of the female is entirely devoid of tubercles. 
Length .10—.14 inch. 


H. bicornis, Oliv., (Diaperis) Ent. 3, 55; Enc. Meth. 6, 273; Kirby, (Arrhenoplita) Fauna Bor. Am. 285; 
virescens, Cast. et Brullé, (Hoplocephala) loc. cit. p. 341; dicornis, Fab., (Hispa) Mant. p. 219. 


This species differs from the preceding in having the whole surface bluish green. ‘The 
thorax occasionally becomes brownish. 
Length .10-.14 inch. 
This and the preceding species are found rather abundantly over our entire country, 
t 
living in fungi. : 


H. chalybea, Cast. et Brullé, Ann. 8c. Nat. 23, p. 341. 

“Elongate, punctured, shining, bluish green; head of male with two vertical horns, 
female tuberculate ; elytra moderately striate; body beneath blackish; legs brownish. 

Length’4 lines, width 1} lines. 

From the neighborhood of Philadelphia.” 

Unknown to us. Probably not North American. 


H. collaris, Cast. et Brullé, loc. cit. p. 347. 

“ Klongate, punctured, shining, dark ferruginous ; head at middle bituberculate, mouth 
and antenne brownish; thorax reddish brown, scutellum red; elytra faintly striate, black ; 
with the base, humeri and anterior portion of suture brownish; legs pale ferruginous, 

Length 25 lines, width 14 lines. 

From the neighborhood of Philadelphia.” . 

Unknown to us. 


PLATYDEMA, Cast. et Brullé. 

Platydema, Cast. et Brullé, Ann. Sc. Nat. 23, p. 350. 

First joint of hind tarsi longer than the two following joints; epipleure entire; me- 
sosternum concave ; last joint of maxillary palpi broadly triangular, with the inner and 
outer sides nearly equal; intercoxal process of abdomen triangular, acute. 

These characters will serve to distinguish this genus from all those before mentioned 
and those which follow. 

Our species are numerous and may be distinguished by the following table: 

Head tuberculate or horned; front concave. 3 
Polished or shining species. 
Black, broadly oval. 


excavatum., 
Blue, more elongate. 


cyanescens, 
Opaque species. 
Pee er erythrocerum, 
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Head neither tuberculate nor horned. 
Thorax rufous, elytra black. rune olive. 
Thorax and elytra black. 
Surface opaque. 
Elytra without red spots. 


Antenne pale. ruficorne,. 
Antenne black, three basal joints pale. flavipes. 
Antenne black, three basal pale, terminal ferru- 
ginous. janus. 
Elytra with an oblique red spot on each. ellipticum. 


Surface shining black. 
Prosternum horizontal, apex prominent. 
Head with distinct transverse groove and frontal 
impression, 

Frontal impression rather deep; species broader. oregonense. 
Frontal impression faint; species less rounded, amer icanum., 

Head without transverse impression. 
Thorax very sparsely punctured; surface less 


shining. laevipes. 
Thorax densely punctured; species small, 
shining, black. micans. 


Prosternum convex between the coxe ; apex deflexed 
and obtuse. 
Smaller species, black, with an wneous tinge, pic ilabrum. 
more elongate. 
Larger species, black, more broadly oval. subcostatum. 


P, excavatum, Say, (Diaperis) Journ. Acad. 3, 267. 
A very abundant species over the entire district East of the Rocky Mountains; easily 


recognisable by the black color, shining surface and corniculate head. Specimens occur 
in the Western States of rather more elongate form and less deeply striate elytra. 
Length .18-.21 inch. 


P. cyanescens, Lap. et Brullé, Ann. Sc. Nat. XXII, p. 356. 
Differs from the preceding, in its more elongate form, less rounded sides and by its 


blue color. 
Length .18 inch. 
Occurs in the Gulf States. 
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P. erythrocerum, Lap. et. Bruillé, loc. cit., p. 355. 

Broadly oval, opaque, under surface and antenne brownish. 
Length .15 inch. 

Occurs in the Gulf States. 


P. ruficolle, Lap. et Brullé, loc. cit., p. 373; sanguinicolle, Mels., Proc. Acad. 3, 61. 

A small oval sub-opaque species with a rufous thorax, and black elytra with apices 
paler; the body beneath, legs and antenne brownish ferruginous, the latter being paler. 
Length .20 inch. 

Middle States, rare. 


t 


P. ruficorne, Sturm, (Diaperis) Catal. ed. 1826, p. 68, tab. 3, fig. 21. rufiventre, Lap. et Brullé, (Plat.) p. 378; 
anale, Hald., J. Ac. Ser. Il, Vol. I, p. 101; rufa, Mels., (Neomida) Proc. Acad. 3, 61. ? pallens, Lap. et Br., loc. cit. 


Very broadly oval, opaque black, under surface and legs dark testaceous, antenne en- 
tirely pale. P. rufa, Mels., is but an immature specimen, as is probably the pallens of 
Lap. and Brulle. 

Length .16-—.22 inch. 


A species of wide distribution. 


P. flavipes, Fab., (Mycetophagus) Syst. El. II, 567, 11; Lap. et Brullé, loc. cit. 588; dasale, Hald., J. Acad. 
Ser; IL Volt, p. LOL. 


Similar to the preceding species, but more elongate, and with the antenne black ex- 
cept the three basal joints, which are testaceous. The thorax is very feebly and sparsely 
punctured at middle, while at the sides the punctures are not only denser but coarser, dif- 
fering in this respect from the preceding species, in which the thorax is scarcely more 


punctured toward the margin than at the middle. The under side of the body and legs 
are pale brownish. 


Length .16-.20 inch. 
Middle and Southern States. 


P. janus, Fab., (Mycetoph.) Syst. El. TI, 566, 4; Lap. et Brullé, loc. cit., p. 372; Zimmerman msept. 


At the suggestion of the manuscript of the late Dr. Zimmerman, I refer to this species 
our largest opaque black species, heretofore considerd flavipes. The description of the 
latter corresponds exactly with that described by Haldeman some years after as basale. 
Janus differs from flavipes in having the terminal joint of the antenne ferruginous, and 
by the thorax being regularly, sparsely and finely punctured. The under surface and legs 
are pale ferruginous. 

Length .24-.30 inch. 


‘ a - . a = a4 . 
From the Southern States, California, Arizona, and New Mexico. 


The types were 
from Peru. 
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P. ellipticum, Fab., (Mycet.) Syst. El. II, 566, 3; (Tenebrio) supplement, 19, 15; (Platydema) Lap. et Brullé, 
loc. cit. 380. 


The body, antennee and legs are entirely black, and the elytra have an oblique red 
spot from the humerus backward and inward toward the suture. The margins of the spot 
are irregular. 


Length .22-.30 inch. 
Abundant in the Southern States, rarely found in Pennsylvania. 


P. oregonense, Lec., Pacif. R. R. Rep. LX, App. I, p. 51. 

a This species is very closely allied to the following, and it is doubtful whether they 
should be retained as distinct. The only differences being in the rather younder form 
and deeper frontal impression of this species. Should these two prove to be identical, its 

i distribution would prove nearly as extended in the Northern regions as janus in the 

Southern, Oregonese is always brownish in color, never black; the antenne are pale; 

& the prosternum horizontal, tip acute and prominent. 

. Length .20-.26 inch. 


Distributed from Oregon to Fort Tejon, Cal. 


ides aie 


P. americanum, Lap. et Brullé, loc. cit. 358._ 
This species has heretofore borne the name of subcostatum, Lap., in our collections, 


and has been so distributed. The ditterences between it and oregonense have already 


been adverted to. 
~ Length S30, 20 SCH. 
Abundant i in the Northern States and esieues 


a Pp. ey tad Hald., J. ‘Acad., Series II, Vol. 1, p. 101. 
= - Differs from both the preceding, in haying the front convex, without any transverse or 
. — intra-ocular impression. The prosternum is likewise prominent and horizontal. ‘The sur- 
face is less shining than either of the preceding, and while the thorax and head are black 

lytra are brownish. ‘The antennie are pale brown and phe sk ee 


ng ee inch. 


vA 


seach msept. 
Vv oval, of the form of ito black, very shining, with a blackish submetal- 
3 th the sides toward the apex brownish ; antenne, palpi and legs 
. densely and coarsely punctured, thorax yather, densely but 


ith We interstices Tallies ates wae soe) punctured ; 


vO. feeble impressions along the basal margin; elytra. with 


=| 
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This species resembles in size, color, form and general appearance the female of exca- 
vatum, Say, though readily distinguishable by the absence of horns or tubercles. ‘The 
scutellar stria is almost totally obliterated and replaced by a single larger and many small 
irregularly placed punctures. ‘The prosternum is horizontal, acute and produced behind, 
and rather more deeply received in the mesosternum than usual. 

The above description and the substance of the remarks are drawn from the manu- 
script of the late Dr. Zimmerman, of Columbia, South Carolina. It is greatly to be re-— 
gretted that these were not published in full at the date of their origin, as many valuable 
suggestions are found, now unfortunately for him forestalled by later students. That Dr. 
Zimmerman, even with a limited cabinet and library, was fully equal to and in many re- 
spects in advance of his cotemporaries, there can be no doubt. 


P. picilabrum, Mels., Proc. hoe. 3, 61. 

This species and the next have the prosternum between the coxee very convex, and 
the apex depressed, obtuse and not prominent. In both the labrum is testaceous and the 
antenne and legs ferruginous. This species has more deeply striate elytra with an eneous 


tinge, the form is also more slender and parallel. - 
Length .20 inch. . Pi 
Eastern, Middle and Western States. ; Hess 


P. subcostatum, Lap. et Brullé, loc. cit. p. 862; clypeatum, Hald., Journ. Acad., Ser. II, Vol. 1; p. 58082 ' 
One of our largest and most abundant species in the Eastern and Middle States. Easily = ae ‘e 
known by the characters given in the table. The species has been considered americanum, 5 
but the possession of an authentically determined specimen of the present i 
enabled me to determine the identity of Haldeman’s species, as well as fix they val 
those otherwise labelled, 
“Length .22-.26 inch. 


Unknown species. — . 1eoel aie 
P. politum, Lap. et Brullé, loc. cit. p. 361. 
From the description this species does not differ from some specimens of america 
now before me. : 4 
Length 3.5 lines, breadth 2 lines. 
— _- From Philadelphia, 
P. pallens, Lap. et Brullé, loc. cit. ie 377. 


Probably an immature form of ruficorne or possibly of isc a 
Length 8, breadth 2 lines, 


From North and South America. | 
4 ality As a » 


~ - 
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P. cyanea, Lap. et Brullé, loc. cit. p. 392. 

From the description it is fairly inferable that this species is but the female of one be- 
longing to the group in which the head of male is corniculate. It and the two preceding 
species are, however, not known to me, and the matter is left with the few suggestions to 
future students. 

Length 2, breadth 1 line. 

From North America. 


ALPHITOPHAGUS, Steph. 
Alphitophagus, Steph., Ilust. of Brit. Ent. WR Gy ee 
A genus easily recognisable in the form of the second and last joints of the palpi. The 
epipleurz are entire, the prosternum not produced, the first joint of the hind tarsi equal 
to the second and third together, but shorter than the last. : 


A. bifasciatus, Say, (Diaperis) Journ. Acad. ITI, 268, 1823; quadripustulatus, Steph., loc. cit., pl. 24, ioe. 
1832. 


Easily known from all our species of Diaperini, by the small size, elongate oval form 
and system of coloration, ‘The general color is reddish brown, the elytra being darker, 
The latter have two yellow bands on each, one near the humerus and slightly oblique, 
another behind the middle and transverse, not reaching the suture, and an elongate oval 
spot near the apex.’ 


“The males are remarkable in the curious structure of the head. ‘The epistoma is 
deeply and bisinuately impressed along its posterior border, slightly impressed in the mid- 
le and elevated on each side; the front has also three deep grooves forming two longitu- 
dinal ridges, well marked and terminating between the eyes. They are also smaller than. 
the females,”—(Duval). 


Length .V8-.10 inch. 
Not rare in the Middle States and Dist. Columbia. Occasionally found in colonies of 
twenty or more, As this insect is very rare in Europe, it has probably been introduced. 


LIODEMA, Zimm. 

Liodema, Zimm., MS. Tenebrionide. ; 

Closely allied to Platydema, but differs in having the mesosternum prominent and not 
emarginate. Prosternum convex between the coxa, apex deflexed and received, when 
the thorax is depressed, beneath the mesosternum, ‘The rest as in Platydema. 

L. leve, Hald., (Platydema) Journ. Acad., Ser. II, Vol. 1, p. 101 (Liodema) Zimm. MSS. No. 3259. 

~ Oval, convex, smooth, moderately shining; color piceous black, with the apex of elytra — 
o> paler, beneath reddish brown; mouth, antenne and legs reddish yellow; head and thorax 
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regularly convex, with very fine sparsely placed punctures; epistoma and margins of 
thorax brownish; elytra with faint striae of very fine punctures; body beneath smooth, 
shining, very sparsely punctured. 
Length .16 inch. 
North Carolina, Dr. Chas, Zimmerman. - 


. 


SCAPHIDEMA, Redt. 


Scaphidema, Redt., Fauna Austr. ed. 1, p. 591. 

_ Nelites, Lec., Agass. Lake Super., p. 232. : 

This genus may be distinguished from Platydema by its truncate intercoxal process 

and short epipleuree. The mesosternum is less prominent, less deeply excavated than any = 
of the genera except Alphitophagus. The thorax is narrower at base than the elytra, the " 


sides not rounded except in front, and gradually wider from apex to base. 


S. eneolum, Lece., (Nelites) loc. cit.; Lac., (Scaph.) Genera V,, p. 304. 


As compared with the European species, this one is more elongate, less rounded and 
with a narrower thorax. ; if = 
Length .14—.18 inch. : 
From the Lake Superior region, 


HYPOPHL@US, Fab. 


Hypophleeus, Fab. in Schneid. N. Mag. Ent., p. 24. 
Easily known by its sub-cylindrical oer thicker encane and rather broader tiie 
The epipleure are short. — aie ‘a 
Three species represent this genus in our fauna. | . i 3 


Thorax regularly convex. b 


Thorax emarginate in front; angles distinct. tats parallelu a 1s. 
Thorax truncate in front; angles obtuse. a thoracic cus } 


Thorax depressed, with a broad longitudinal excavation. a 
Thorax truncate in front; angles obtuse. , 


H. parallelus, Mels,, Proc. Acad. 3, 63, 
Rufous, parallel. Thorax emarginate in front. 
Occurs from Canada (Pettit) to Arizona. 


H. thoracicus, Moiat Proc. Acad. 3, 63. 


‘Head and thorax rufous, elytra dark brown or black. Thorax tenn 
asec obtuse. at 


Occurs from Canada to Georgia, dion gus ebay EE Re Ws 2) 
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H. cavus, Lec., New Species, p. 129. 

Head and thorax rufous, elytra blackish, with long hairs. Abundantly distinct in the 
broad thoracic groove. 

Length .15 inch. 

Occurs in Kentucky. 


PENTAPHYLLUS, Latr. 

Pentaphyllus, Latr., Regne Avimale ed. 2, p. 30. 

P. pallidus, Lec., New Species, p. 126. 

“Belongs to the same division as the European P. testaceus, having the epistoma 
broadly rounded, and the anterior tibi not dilated; it differs in having the body be- 
neath testaceous.” The color of the body is entirely testaceous above and beneath. 

Length .10 inch. 

Abundant in Canada West; collected by Mr. Johnson Pettit. 


P. californicus, n. sp. 

Similar to pallidus in form, color and sculpture, differing in being more depressed and 
with the centres of the first two abdominal segments brown, almost black. 

Length .09 inch. : 

Fort Crook, Cal. 


Since the publication of the description of the preceding species, I have been enabled 
to examine a large series of specimens, through the kindness of Mr. Pettit of Grimsby, 


Ontario. The males of pallidus are very distinctly bituberculate on the front between the 


eyes, and are usually larger than their females, The head of the female is very convex in — 
pallidus, but in californicus there is an increase of the convexity in the place of the tuber- 
cles of the male. ‘The unique in the cabinet of Dr. Leconte at the time of the descrip- 
tion of pallidus was a female, hence the failure to note the above character, which will 
serve additionally to separate our species from the European. From the figure given by 
Duval, P. testaceus is much more acute behind than either of our species, which are very 
obtuse and alike in both sexes. é 


- TRIBE XXVIII—BOLITOPHAGINI. ~ * 


Last joint of palpi not securiform. Head short, deeply inserted. Epistoma semi- 
circular in front. Antenne partly received, in repose, in a transverse gular groove | 
between the eyes. Outer joints of antenne perfoliate, rarely pectinate. Scutellum dis- 
tinct. Anterior coxe sub-cylindrical. ‘Tibiz simple, spurs small or absent. ‘Tarsi short, 


- feebly pubescent beneath, usually compressed, with the first joint usually very small, last 


joint long 
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Our genera are four in number, as follows: 
Sides of head in front of eyes prominent. 
Eyes partially divided; antenne ten-jointed. BOLITOTHERUS. 
Eyes entirely divided; antenne eleven-jointed. BOLITOPHAGUS. 
Sides of head in front of eyes not prominent. 
Eyes distinctly emarginate; thorax. margined; margin 
crenulate. ELEDONA, 
Eyes not emarginate; thorax not margined. RHIPIDANDRUS. 


3 


BOLITOTHERUS, Candeze. 


Bolitotherus, Candeze. 
Phellidius, Lee., Class. Col. N. A., p. 236. 


B. cornutus, Fab., (Boletophagus) Syst. El. 1, p. 112; Panzer, (Opatrum) Fauna Amer. Bor. Prodrom., pl. i 
fig. 5and 6, % and 9; bifurcum, Fab., (Opatrum) Ent. ayet. Supp. 40, I. — 
This insect is easily known. The males have two horns, slightly curved and broader 


at tip, projecting forward from the thorax. The anterior margin of epistoma has a very 
short horn, bifid at tip. 

Length .40-.45 inch. 

Occurs abundantly everywhere in the middle belt of States. 


This species appears to be in an unfortunate condition in its synonymy. It appears 
to have been originally described by Fabricius as Opatrum bifurcum (Ent. Syst. Supp. 
40), I), subsequently by Panzer as O. cornutum (Prod. loc. cit.) All subsequent authors 
appear to have adopted for our insect the name of Fabricius, Trox cornutus, (Ent. p. 88) 
and repeated verbatim in his Syst. Eleut. I, p. 112, referring to an insect from Ceylon. 
In Syst. EL. I, pp. 112 and 113, Fabricius adopts the name of Bolitophagus, and changes . 
without any reason the specific name bifurcus to cor nutus, and refers the insect to Caro- = = 


lina. In a notice of some coleopterous larve (1861, p. 43), Candeze at the suggestion of 
Lacordaire, establishes the genus Bolitotherus and adopts the specific name cor nies re 
ferring to Syst. El. p. 112, on which are two species of this name, and although stating — an ee 
that the perfect insect is well known, Candeze does not state whence it comes. To rendets : oo 
the matter still more confused, Harold (Cat. p. 1945) refers Opatrum bifurcum, Pz. , (cor 
nutum, Fab.,) to Bélitophagus, and the Troa cornutus, Fab., of Ceylon, to Politotherns 
‘The whole truth is that our large species is a Bolitotherus, whether the specific n 


bifurcus or cornutus. It is to be desired that this confusion may be rectified. a 


own study I am inclined to adopt the synonymy as given by Harold (Catal, 1944 a 


with the removal of the B. bifurcus, Fab., (cornutus, Panz.,) from Bolitophagns:td. Bi 
therus. Such a change compels us to drop a very well known specific name, ac 
another almost entirely lost sight of. 


é 


iS) 
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BOLITOPHAGUS, Illiger. 

Bolitophagus, Illiger, Die Keefer Preuss., p. 100. 

yes entirely divided, sides of head prominent. Antenne eleven-jointed. 

B. corticola, Say, Journ. Acad. V, 238. 

The margin of thorax is strongly crenulate and deeply notched in front of the hind 
angles. The surface is covered with numerous tubercles and the elytra ornamented with 
widely interrupted elevated ridges. 

Length .33 inch. 

Occurs in the Middle and Eastern States. 

B. depressus, Randall, (Eledona) Bost. Journ. II, 21; tefraopes, Newman, (Bolet.) Ent. Mag. V, 378. 

Differs from the preceding, in having the thorax simply coarsely punctured, with the 
sides regularly rounded and margin scarcely crenulate. The elytra are finely costate, the 
interstices having a single row of coarse punctures. 

Length .20-.80 inch. 

Middle anl Eastern States and Canada. 


ELEDONA, Latr. 

Eledona, Latr., Precis d. car. gen. d. Ins:, ‘p> 19. 

Differs from the preceding genera, in not having the sides of the head prominent in 
front of the eyes. The eyes are about half divided, Front rounded, not prominent at 
middle. Antennw clavate and compressed. Thorax distinctly margined, margin finely 


crenulate. 


BE. fungicola, brown, opaque, oval, sub-cylindrical. Head densely and coarsely punctured. Thorax broader 
than long, very rugosely punctured, convex, anteriorly feebly emarginate, base bisinuate, sides feebly rounded, grad- 
ually wider behind. Elytra convex, broadly rounded at apex, base feebly emarginate, surface finely costulate, inter- 
stices with a single row of coarse punctures. Beneath dark brown, coarsely punctured, antenne and legs paler. 

Length .14 inch. 


Middle States, Closely resembling E. agaricicola of Europe. 

This insect has been associated in collections with the next as its female, the difter- 
ences appear to me to warrant its separation as a species of this genus. The characters 
are all those of Eledona. 


RHIPIDANDRUS, Lee. 

Rhipidandrus, Lee., Class. Col. N. A., 236. 

Rhipidandrus differs from Eledona in having the eyes larger, more convex, more 
coarsely granulated, and not emarginate by the sides of the front. The front is narrow, 
epistoma rather prominent, and truncate at middle, The antenne are pectinate from the 
fifth to last joints, the fifth joint with a shorter branch than those which follow. ‘The 
thorax is without flattened and crenulate margin. 
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R. flabellicornis, Sturm, (Xyletinus) Cat. 1826, p. 59, pl. 1, fig. 7. 
I have before me ten specimens of this insect, and find them all agreeing with the 


characters of the genus as defined by Dr. Leconte, and showing no differences among them- 
selves in the formation of their antenne. ‘The species is similar in sculpture to the 
Eledona before described. ‘The antenne and legs are pale reddish brown. 

Length .10 inch. 

Middle and Western States and Canada West (Pettit). — 

May not this genus be allied to the Eutomides, lately referred to this family ? 


TRIBE XXIX—APOCRYPHINI. 
a 


Body slender, apterous ; head not constricted behind ; labrum prominent, clypeal mem- 
brane distinctly visible; eyes small, emarginate, coarsely granulated ; mentum small; last 
joint of maxillary palpi strongly securiform ; antenne eleven-jointed, slender, scarcely 
thicker externally; prothorax globose, marginal ridge rounded or wanting; trunk pedun- 
culated; elytra embracing widely the flanks of abdomen; epipleure narrow ; middle coxe 
without trochantin; hind coxe small, widely separated; legs long, femora clavate; tibiee 
slender, spurs small; tarsi pubescent with long hairs ; hind margins of third and fourth 
ventral segments coriaceous, : 

The last character alone serves to remove this tribe from the association in oda it 
was placed by Dr. Leconte, to the place assigned it by Lacordaire, preferring, however, | 
to retain it as a distinct tribe. 


APOCRYPHA, Esch. 

~ ‘Apoerypha, Esch., Zool. Atl. IV, p. 18. oo 
Our species, three in number, all small, are found in California, under chips, | ete,, ~ oe 
in very dry places; they are very agile and difficult to capture. 


A. anthicoides, Esch., loc. cit., pl. 18, fig. 7. ‘ j 
Thorax globoso-oval, broader than long; broader in front of middle, sides strongly 
rounded and gradually narrower toward apex. Surface rather coarsely but sparsely punc- 
tured, and very sparsely clothed with yellowish hairs. Color brownish testaceous, elytra 
blackish, base broadly brownish testaceous, Beneath colored as above, legs paler. in ? 

Length .11 inch. . zs 

San Francisco and Tejon, Cal. — “tt: a *\ 


ae 7 
° 


a 
La Me 


A. dyschirioides, Lec., Ann. Lye. V, 137. | a, - 
Smaller than the preceding. Head and elytra dark brown or black, ‘thorax. ruf D 
shining. Thorax longer than broad, sides nearly straight in front, gradually wideni 
beyond the middle, then rapidly narrowing. Under surface blackish, hy eae 3 
Length .08-.10 inch. “Ga 
~ Found with the preceding. 


a 


~ 
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A. clivinoides, brownish testaceous, sub-opaque. Thorax more densely punctured and more densely pilose, 
broader than long, sub-globose, slightly depressed, sides moderately rounded from apex to base; base rounded. Elytra 
elongate oval, sub-depressed, sides feebly rounded, apex obtuse, surface moderately coarsely punctured and sparsely 
clothed with short yellowish recumbent hairs. Beneath testaceous, rather densely and coarsely punctured and sparsely 
pilose. 

Length .14 inch. 


Owens’ Valley, California, rare. 

Differs from both the preceding species, by its color, more depressed form, and by the 
shape of the thorax. In this species the sides are gradually rounded from the apex to 
base, and the base is not prolonged as in the other species, and is comparatively broader. 
The elytra are less convex, more elongate, sides less rounded, and apex less acute. 


TRIBE XXX—HELOPINI. 


_ Labrum prominent, clypeal membrane always visible; last joint of palpi securiform ; 
head usually more or less prolonged behind the eyes ; antenne with the outer joints flat- 
tened sub-triangular ; last joint usually longer than the preceding ; elytra feebly embracing 


the body; epipleurve entire ; legs usually long; anterior cox globular ; tibial spurs fre- 


quently very small; tarsi densely pubescent beneath, the anterior and often the middle 


‘dilated in the males; intercoxal process broad or oval, never acute at tip; body either 


apterous or winged. 


HELOPS, Fab. 

Helops, Fab., Ent. Syst., p. 357. 

One genus represents this tribe in our fauna, Our species are numerous and may be 
divided in the following manner: , 


Group 1—Alate Species. 2 
Thorax sub-quadrate, sides feebly rounded; apex (except in impolitus) emarginate; angles all prominent. 
Thorax emarginate at apex; elytra sub-metallic; shining. 
Sides of thorax not undulated; elytra finely striate, interstices finely and sparsely 
punctured. micans. 
Sides of thorax undulated; elytral strie deeper. undulatus. 
. Sides of thorax not undulated; elytral striz deep; interstices convex, almost en- 
tirely impunctured. : venustus. 
Thorax truncate in front; angles rectangular; surface sub-opaque; elytra with rows of 
- elongate punctures. 
Thorax usually broader than long; sides moderately rounded; apex truncate or rounded, 
with obtuse angles. . : : 
Antenne with the outer joints compressed and sub-triangular. (Black, sub-opaque, 
 Qalifornia species.) 


impolitus. 


Sit it 


Breer run Thorax narrowed at base. opacus. 
' . o punctipennis. 
peyyeriryy wry 1” he: : , * . 
Thorax wider at base, ; rugulosus. 


eg 


rs | Antenne slender, outer joints not compressed. 
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Thorax obtusely margined. 
Brownish; last joint of antennee shorter. 
Brownish; last joint of antenne longer than tenth. 


angustus. 
gracilis. 


Thorax acutely margined. 


Margin narrow. 
Propleure finely longitudinally wrinkled. 
Propleutx coarsely and irregularly wrinkled, 


ecalifornicus. 
edwardsii.- 


Margin broad, more or less reflexed. 
Thorax broadest at middle. 
Thorax broadest at base. 


pernitens. 
letus. 


Group 11—Apterous Species. ; 
Antenne short, robust, outer joints compressed. 


Antenne longer than head and thorax. 


rugicollis. 


Sides of thorax rounded. 
Apex of thorax truncate. 
Thorax broader than long. 


strial spaces flat. 


Hind angles obtuse or rounded. ( 
Terminal joints of antennz sub-cylindrical, last joint long; interstrial ( 
spaces with rounded tubercles, distinct at least at apex. bachei. { 

Terminal joints of antenne sub-triangular, last joint short oval; inter- { 
convexulus. 


Hind angles nearly rectangular. 
Elytra with striz of fine punctures. 


Propleuree grooved. ereus. 
Propleurs coarsely punctured. : » 
Last joint of antennz longer than tenth. cisteloides. { 
Last joint of antennz shorter than tenth. discretus. : 


Elytra deeply striate. suleipennis. 


Thorax longer than broad. 
Form slender; joints four to eleven of antennz sub-equal. . attenuatus. 


Apex of thorax emarginate; angles prominent. 
Form broadly oval; elytra deeply striate. faretus. 


Sides-of thorax sub-angulate in front of middle. 


Apex truncate; antennz slender; form broadly oval. tumescens. 


H. micans, Fab., Syst. El. 1, 157; otttatus, Oliv., 8, 4; teniatus, Beauv. Ins., p. 121, pl. 80, fig. 4. 
Our largest Eastern species. Thorax emarginate in. front, angles distinct, broader 


than long, somewhat broader at base, sides feebly sinuate. Antenne slender, outer joints 
feebly compressed; last three joints smaller and gradually decreasing. Elytra faintly 
striate, shining with indistinct metallic stripes. Propleurs coarsely and confluently pune- 
tured. Apex of last ventral segment with a broad hairy depression; in the females the 
depression is longitudinal and smaller, 

Length .50-.70 inch. 

A species of wide distribution. 


H. undulatus, Lee., New Species, p. 132. 
Similar to the preceding. Differs in the undulate sides of thorax and the absence of 
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any depressiou. in the last abdominal segment. ‘The terminal joints of the antenne are 
less compressed and not shorter. ‘The antenne, as in most of the species of the genus, 
are shorter in the female. 

Length .46-.53 inch. 

Southern States. 


H. venustus, Say, Long’s Exped. 2, 283. 

Smaller than either of the preceding. The sides of the thorax are nearly straight, the 
propleure coarsely but not confluently punctured, and the elytra deeply striate, with con- 
vex interstices. Antenne slender and as in wndulatus. 

Length .36-.38 inch. 

Not abundant in the Middle and Southern States. 


H. impolitus, Lee., New Species, 182. 


Thorax nearly square, sides nearly straight, apex very fecbly emarginate. Elytra with 
strice of coarse punctures. Color black, slightly bronzed, sub-opaque. Antenne slender. 


- Propleure rugosely punctured, punctures behind confluent in grooves. Last segment of 


abdomen concave and hairy at apex. 


Length .50 inch. 
Texas. One male in my own cabinet, and a female in that of Mr. Ulke. 


H. opacus, Lec., Proc. Acad. 1859, 284. 

Thorax truncate in front, angles rounded; base almost truncate, angles rectangular ; 
sides rounded in front, slightly sinuate and converging behind; surface opaque black, 
rugosely punctured. Three terminal joints of antenne shorter, compressed, broader than 
long. Propleure coarsely and rugosely punctured. ‘Two forms of this species occur, one 
apterous, the other winged. In the apterous form the thorax is more convex, the elytra 
more robust, convex and shorter. ‘The winged species has the elytra depressed, more 
elongate and less rounded on the sides; the thorax is also less convex, rather broader and 
with less rounded sides. I am unwilling at present to assign a distinct name to the latter . 
form, desiring a further accumulation of specimens. 

Press .52-.70 inch, 


From San Francisco, Cal. . 
iehedeieis haeit. t 


ake ao punctipennis, Lec., New spate 133. x 
Similar i in form to the preceding, ‘but more depressed and smaller. Thorax slightly = 


“broader than long; disc densely but. not rugosely punctured, sides rounded in front, — ‘od 


y sinuate behind, base truncate, angles slightly acute, more prominent in any other 
ecies. The elytra are depressed, slightly broader behind, moderately striate, 


11.080. s0c.—VoL. xiv.—99 : 
ab sy 
“2.<> , 
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interstices densely punctured and slightly rugose. Antenne long, with the outer joints 
compressed, very gradually shorter. 

Length .36 inch. 

California. 

H. rugulosus, Lece., Ann. Lye. V, 151. 

A large sub-opaque black species, differing from all our other alate species in having 
the outer joints of the antenne compressed and shorter, and the thorax broader behind. 
The thorax is broader than long, truncate at apex and base, sides rounded, gradually con-— 
verging to the apex. The propleure are finely grooved near the margin and coarsely 

: punctured near the coxe. The elytra are finely striate, the interspaces transversely 
wrinkled and finely punctured. 

Length .38.-64 inch. 


California, near San Francisco. 


H. angustus, Lec., Proc. Acad. 1859, 77. 


Brownish, not metallic. Thorax as long as broad, truncated in front and behind, sides — 


y moderately rounded, disc feebly convex. Antenne elongate, outer joints not compressed, 
dae slightly shorter. Propleure coarsely punctured. Thorax walang thin margin. 
Length .30-.40 inch. Wile a 


Fort Tejon, California. 


H. gracilis, Bland, Proc. Ent. Soc. 1863, p. 319. 


Bronzed, sub-parallel, moderately depressed. Thorax not margined, broader than — es 
long, truncate at apex and base, sides feebly rounded, anterior angles broadly vous) 3 << 
hind angles rectangular. Propleure coarsely and irregularly grooved. Antenne slender, 
last joint longer than the preceding. 


ieee e, 
| New Jersey, Bland. ° oe, 7B ¥ 
¥ : JOTORE Ae | Ane - 
: pbasaty 7 = ) _ 
H. californicus, Mann., Bull. Mosc. 1848; Beitrag. p. 287. ata * 
> 


Similar in form to gracilis, but rather more depressed and somewhat broaden The 
surface is brownish or piceous, shining, but rarely sub-metallic. ‘Thorax rather m 
transverse and with a distinct margin, more evident near the hind angles. The prople 
are very ee Ee The antenne are et oe the siete joints eam oe Se 


sical ne interstices flat, smooth oe ur spate punctured, ried 
ae Length .26—42inch, wil baie, Solin \biyids TL Jaa geek 
San Jose, California. 
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H. edwardsii, piceous with slight aneous tinge. Head coarsely and rather densely punctured. Thorax 
broader than long, moderately convex, rather finely punctured and more densely at the sides; apex sub-truncate, base 


3? 


feebly rounded at middle, sides rounded in front, slightly sinuate and feebly narrower at base, margin acute, not 
broad, apical angles obtuse, hind angles rectangular. Propleure coarsely and irregularly wrinkled and punctured, 
mesosternum coarsely punctured. Elytra oblong; feebly broader behind middle, sides feebly rounded; surface mod- 
erately convex, rather deeply striate, strie not punctured, interspaces feebly convex and sparsely punctulate. Body 
beneath coarsely but not sparsely punctured, abdomen more densely punctured and at the sides wrinkled. 

Length .62 inch. 


Resembles a large specimen of californicus, from which it may readily be distinguished 
by the form of the thorax and the sculpture of the propleura. ‘The elytra are also much 
more deeply striate. ‘The antenne are broken, but they appear to be as in californicus. 

For a single female specimen I am indebted to Mr. H. Edwards, of San Francisco, to 
whom I with pleasure dedicate it. 

Collected in Oregon. 


H. pernitens, Lec., Proc. Acad. 1861, p. 353. 


Thorax one-half broader than long, apex and base of equal width, the former truncate, 
the latter feebly rounded; sides rounded, very distinctly margined, margin slightly re 
flexed. Antenne slender, outer joints very feebly decreasing, last joint elongate, some- 
what longer than the tenth, Elytra rather broadly oval, finely striate, surface smooth and 
polished. Propleure finely wrinkled. 

Length .40 inch. 

Oregon. 

H. letus, Lec., Proc. Acad., Pacif. R. R. Rep. IX, App. 1, p. 51. 

Thorax as in californicus, but rather more transverse. Margin broad, slightly reflexed 
and broader than the hind angles. Antenne with sub-equal joints, last joint rounded and 
smaller than the tenth. Propleure finely rugose. Elytra less rounded than in pernitens, 
more deeply striate, and with the interstices feebly convex. Surface smooth, shining, cu- 
preous metallic. . 

Length .32 inch. 

- Oregon. 


H. r ugicollis, Lec., New Species, p. 133. 


With this species begins our series of apterous Helops. The very short robust an- 


tennee serve to distinguish this species from those to which it has most resemblance in 


form and other characters. The antenn are not longer than the head and thorax, ro- 


bust, outer joints compressed, last three shorter; joints nine and ten sub-triangular, 
broader than long, last joint oval and shorter. The head and thorax are rather densely 
-aciculately punctured, and reddish brown. Thorax slightly broader than long, apex trun- 
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cate, base feebly rounded, hind angles distinct, not rounded. Elytra elongate oval, humeri 


rounded, color piceous. Propleure coarsely punctured. Legs ferruginous. 
Length .40-.46 inch. 


Specimens in my cabinet from Tejon and Owens’ Valley, California. 


H. bachei, Lec., Proc. Acad. 1861, 353. 

Thorax slightly broader than long, sides strongly rounded, apex truncate, base slightly 
rounded, hind angles very obtuse or rounded. Antenne slender, last joint longer than 
the preceding. Elytra elongate oval, with strize of punctures faintly marked, interstices 
sparsely punctured and with slightly elevated rounded tubercles evident at least near the — 
apex. Propleure with confluent reticulate punetures. Surface sub-opaque, faintly 
bronzed. 


Length .34-.50 inch. 
Island of Santa Barbara, coast. of California. 


H.’c onvexulus, Lec., Proc. Acad. 1861, p. 353. 


; : ph 
Thorax similar to the preceding, with less rounded hind angles. The surface is 
shining, not metallic. Elytra elongate oval, convex, faintly striate, interstices flat, very ase 


sparsely punctured, Antenne slender, outer joints gradually decreasing, last joint oval, aa 
gt) 

not longer than the preceding, Propleure finely wrinkled. Easily eeeniacie 2) from he, ae 
oa 


the preceding species, the only one with which it might be confounded by description, by 


its more convex form, shining surface and absence of any interstrial tubercles. 
Length .22-.30 inch. 


Bitter Root Valley, Nebraska. 


: i. wreus, Germar, sp. noy. p. 159; aratus, Say, Journ. Acad. 5, 240; pullus, Say, Journ. Acad. 5, dt. 


A common species in the Eastern States, easily recognisable by the characters g 
in the table and by the very nea grooved ee The last three ioe ofa ante! 
are shorter and sub-equal. 

Length .28-.36 inch, 


Abundant in the Middle States, 


Vee PF ery 


H. cisteloides, Germar, Spec. Nov. p. 159. “ie shee 
_ The thorax is somewhat broader than long, the hind angles iereaciegilate Pr 
coarsely punctured, _ Elytra elongate oval, bronzed, with strice of fine” puncture 

_ stices flat, impunctured. Antenne slender, last j gamit longer than the preceding, 
_ Length 40-50 inch, bis Jou Tete Stead ee 

oes Gall States...) vitouohetobgile axtrealll ») cherttah teehee Renadaiaet 


TF Ws ae | 
7 
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H. discretus, Lec., New Species, p. 134. 

This species is unknown to me in nature, and is placed near cisteloides in consequence 
of its comparison by Dr. Leconte with that species. 

Length .44 inch, 

Texas. Cabinet of Mr. H. Ulke. 

H. sulcipennis, Lec., New Species, p. 133. 

A very distinct species in this section, by its deeply sulcate elytra. The interstices 
are convex, smooth and shining with metallic reflection. The antenne are slender, the 
joints nearly equal, the last being as long as the preceding, The propleure are punctured 
and wrinkled. ‘The humeri of the elytra are more distinct than in any of our apterous 
species, 

Length .30 inch. . 

Mount Yona, Habersham Co., Georgia. 

H. attenuatus, Lec., (Amphidora) Ann. Lye. V, 187; Class. Col. N. A., p. 240 (Stenotrichus). 

The type of this species is a badly mutilated specimen found by Dr. Leconte in the 
desert region around Vallecito, California. From the character of the region and the ap- 
pearance of the specimen, it must have been dead some years, and exposed to the intense 
heat of the desert region, has undoubtedly lost to a certain extent its original outline. 
Several specimens are in my cabinet, from neighboring regions, agreeing in most respects 
with the type, but having the thorax rather less convex and slightly broader, ‘The speci- 
mens, however, vary among themselves to a certain extent, 

Thorax longer than broad, truncate at apex and base, sides feebly rounded, margin 
obtuse. Propleure and entire under surface densely and coarsely punctured. Elytra 
elongate oval, almost sub-cylindrical, humeri rounded; surface with striz of coarse punc- 
tures, and interstices more finely punctured, Antenne with the outer joints feebly com- 
pressed, not shorter. 

Length .26-.36 inch. . 

Occurs at Vallecito, Owens’ Valley, and at Camp Grant, Arizona. 

H. farctus, Lec., Proc. Acad. 1858, p. 74. 

Very distinct from all our apterous species, by its broadly oval form, apex of thorax 
deeply emarginate, and anterior angles prominent, and by its deeply striate elytra. 
Thorax twice as broad as long, sides feebly rounded, and wider at base; surface densely 
but not coarsely punctured. Propleure and entire under surface coarsely but not sparsely 
punctured. Antenne | gradually wider to apex, outer joints not shorter. Color black, 
moderately shining. 

~ Length .20-.38 inch. 
Texas. 
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H. tumescens, Lec., New Species, 134. 

_A species differing abundantly from our only other species of oval convex form, in the 
sides of the thorax being sub-angulate. It resembles wreus, Germ., in form. The broadest 
portion of the thorax is in front of the middle, in creus nearer the base. 

Length .42 inch. 
California. Collection of H. Ulke. 


The following species are described in the books, and from the very short descriptions 
are not recognisable. 


H. americanus, Beauv. Ins. 122, pl. 30, fig. 6. 
H.? tristis, Beauv. Ins. 157, pl. 30b, fig. 1. 


The former may possibly be H. undulatus, Lec., while the latter does not appear to 
belong to the genus. 


TRIBE XXXI—MERACANTHINI. 


A single genus represents this tribe in our fauna. 


MERACANTHA, Kirby. 


Meracantha, Kirby, Faun. Bor. Amer. p. 237. 


M. contracta, Beauv. (Helops) Ins., p. 122, pl. 30, fig. 6; canadensis, Kirby, (Meracantha) 1. c.; twmidus, 
Mels., (Helops) Proc. Acad. 3, 61. 


A common species found over a large part of our eastern regions. Color dark bronze, 
shining. Head deeply inserted, antennze long, slender, scarcely thicker at tip. Anterior 


portion of prosternum very short. Anterior femur with an obtuse tooth. 
Length .44-.50 inch. 


TRIBE XXXII—STRONGYLIINI. 
STRONGYLIUM, Kirby. 
Strongylium, Kirby, Trans. Linn. Soc. XII, p. 417. 
Two species of this genus are known to American students. 


S. tenuicolle, Say, (Helops) Journ. Acad. ITI, 67; Lac. (Strong.) Genera V, 487. 
Thorax quadrate or longer than wide. Antenne slender, last joint yellowish. 
Length .56 inch. 


Middle and Western States. 
8. terminatum, Say, (Tenebrio) Journ. Acad. V, 241; Lac. (Strong.) Genera V, 487. 


Thorax broader than long, with a shallow longitudinal median groove. 
in tenuicolle. 


Length .46 inch. 
Western States. 


Antenne as 


INDEX. 


Names in Italics ave synonyms or unknown species. Several unknown species not mentioned in the body of the paper 
will be found on page 402. 


AGEONOMA, 272 hirsuta, 286 asperata, 
ALEPHUS, 346 hispidula, 286 caraboides, 
pallidus, 346 inequalis, 283 infausta, 
ALAUDES, 361 lecontei, 286 muricata, 
singularis, 362 lirata, 283 seriata, 
ALPHITOBIUS, 369 luctata, 286 spiculifera, 
diaperinus, 369 marginata, 288 CENTRONOPUS, 
piceus, 369 morbillosa, 284 ealearatus, 
ALPHITOPHAGUS, 385 muricatula, 286 coracinus, 
bifasciatus, 385 obovata, 288 opacus, 
quadripustulatus, 885 obsoleta, 285 reflexus, 
AMMODONUS, 359 opaca, 283 CERENOPUS, 
fossor, - 859 parallela, 285 concolor, 
AMPHIDORA, 328 polita, 283 costulatus, 
caudata, 330 puncticollis, 287 eribratus, 
littoralis, 329 rimatus (var.) 288 CIBDELIS, 
nigropilosa, 329 semilzevis, 284 bachei, 
tenebrosa, 329 sexcostata, 285 blaschkii, 
ANAZDUS, 373 sordida, 2883 CNEMEPLATIA, 
brunneus, 373 subcylinadrica (var.) 288 sericea, 
rotundicollis, 373 ASTROTUS, 299 CNEMODUS, 
ANAEMIA, 377 contortus, 290 testaceus, 
californica, 378 regularis, 290 COZLOCNEMIS, 
ANEPSIUS, 277 AUCHMOBIUS, 262 californica, 
delicatulus, 277 sublevis, 262 dilaticollis, 
APHANOTUS, 368 BATULIUS, 270 magna, 
previcornis, 368 rotundicollis, 270 obesa, 
APOCRYPHA, 390 setosus, 270 punctata, 
anthicoides, 390 BIUS, 345 CCELUS, 
clivinoides, 891 estriatus, 345 ciliatus, 
dyschirioides, 390 BLAPSTINUS, 351 globosus, 
ARZZOSCHIZUS, 274 ceneolus, 355 CONIBIUS, 
armatus, 275 auripilis, 353 elongatus, 
costipennis, 274 brevicollis, 353 seriatus, 
regularis, 274 californicus, 355 parallelus, 
sulcicollis, 274 discolor, 354 CONIONTIS, 
ARGOPORIS, 325 dilatatus, 353 abdominalis, 
atripes, 325 interruptus, 355 aftinis, 
bicolor, 325 lecontei, 353 eschscholtzii, 
sulcipennis, 325 longulus, 354 lata, 
ARRHENOPLITA, 379 luridus, 355 nemoralis, 
ASBOLUS, 278 metallicus, 355 obesa, 
ASIDA, 282 moestus, 355 opaca, 
actuosa, 284 pratensis, 354 ovalis, 
ceger (var.) 283 pubescens || 353 puncticollis, 
zegrota, 283 pulverulentus, 355 robusta 
angulata, 286 sordidus, 352 subpubescens, 
bifurea, 285 sulcatus, 352 viatica, 
captiosa, 287 vestitus. 354 CONIPINUS, 
carinata. 285 BLAPYLIS, sub. gen., 315 CRANIOTUS, 
confluens, 285 BOLITOPHAGUS, 389 pubescens, 
connivens, 285 corticola, 389 CRATIDUS, 
consobrina, 287 depressus, 389 osculans, 
convexa, 287 tetraopes, 389 rotundicollis, 
convexicollis, 288 BOLITOTHERUS, 388 CRYPTADIUS, 
costipennis (var.) 283 bifurcus, 388 inflatus, 
costipennis || 26 ecornutus, 388: CRYPTICUS, 
difformis, 289 BRANCHUS, 291 obsoletus, 
elata, 289 floridanus, 291 ‘CRYPTOGLOSSA, 
gibbicollis, 288 CENTRIOPTERA, 278 levis, 
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verrucosa, 
CYNZEUS, 
angustus, 
depressus, 
DACODERUS, 
striaticeps, 
DELOPYGUS, 
DIAPERIS. 
hydni, 
maculata, 
Tufipes, 
DICGEDUS, 
punctatus, 
DISCODEMUS, 
DISCOGENIA, 
Jischeri, 
marginata, 
seabricula, 
DYSMASTHES sahlbergi, 
ECHOCERUS, 
maxillosus, 
EDROTES, 
rotundus, 
ventricosus, 
ELEDONA, 
fungicola, 
ELEODES, 
ELEODES, sub. gen., 
acuta, 
acuticauda, 
alternata, 
arata, 
armata, 
aspera, 
asperata, 
carbonaria, 
caudifera, 
clavicornis, 
cognata, 
consobrina, 
constricta, 
converd, 
cordata, 
debilis, 
deleta, 
dentipes, 
dispersa Vay., 
extricata, 
femorata, _ 
fusiformis, 
gentilis, 
gigantea, 
gracilis, 
grandicollis, 
granosa, 
granulata, 
haydenii, | 
hirsuta, 
hispilabris, 
humeralis, 
immunis, 
im pressicollis, 
inculta, 
innocens, 
intricata, 
-——_laticollis, 
: lecontei, 
+a longicollis, 
, luce, 
militaris, 
ia nigrina, : 
<% nupta, a 
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280 obscura, 
360 obscura var., 
869 obsoleta, 
369 obtusa, 
275 omissa, 
275 opaca, 
372 parvicollis, 
379 pedinoides, 
379 pilosa, ‘ 
“379 pimelioides, 
379 planata, 
365 planata || 
365 planipennis, 
292 producta, 
319 quadricollis, 
320 robusta, 
320 rotundipennis, 
320 scabripennis, 
276% scabrosa, 
366. ‘seriata, 
366 soror, 
257 sponsa, 
257 stricta, 
257 striolata, 
380 subaspera, Sol., 
380 subaspera || — 
301 subligata, 
305 subnitens, 
306 sulcata || 
314 sulcipennis var., 
307 suturalis, 
306 tenebrosa, — 
307 texana, 
309 tricostata, 
307 tuberculata, 
308 valida, 
314 ventricosa, 
315 veseyt, 
309 viator, 
316 vicina, 
317 EMBAPHION, 
313 concavum, 
317 contusum, 
308 depressum, 
305 elongatum, 
314s muricatum, 
305 planum, : 
309 EMMENASTUS, 
311 acutus, 
318 ater. 
311 convexus, 
312 ~— Jongulus, 
. 312: obesus, 
312 obtusus, 
314 pinguis, 
300 punctatus, 
311 rugosus, 
“315 subopacus, 
313 texanus, 
309 HPANTIUS, 
308 EPHALUS, 
PONS 3 latimanus, 
315 EPITRAGUS, 
; 312, acutus, 
he oe | arundinis, | 
‘ 314 canaliculatus, 
316, dentiger, 
> oe plumbeus, 
3812 pruinosus, 
-—, :810—s submetallicus, 
«818. tomentosus, 
a4 3138 EULABIS, 
wy ey * 
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bicarinata, 
grossa, 
obscura, 
pubescens, 
rufipes, 
EUPSOPHUS, 
eastaneus, 
EURYMETOPON, 
abnorme, 
bicolor, 
convexicolle, 
ochraceum, 
punctulatum, 
serratum, 
sodalis, 
EUSATTUS, 
convexus, 
costatus, 
difficilis, 
dilatatus, 
dubius, 
erosus, 
leevis, 
muricatus, 
productus, 
puberulus, 
reticulatus, 
robustus, 
EUSCHIDES, 
EUTOCHIA, 
crenata, 
picea, 
EVOPLUS, 
ferrugineus, 
GLYPTOTUS, 
cribratus, 
GNATHOCERUS, 
-cornutus, 
HAPLANDRUS, 
ater, 
concolor, 
femoratus, 
Sulvipes, 
HELOPS, 
cereus, 
americanus, 
- angustus, 
aratus, 
attenuatus, 
bachei, : 
californicus, 
cisteloides, — 
convexulus, 
diseretus, 
edwardsii, 
farctus, 
gracilis, 
impolitus, 
letus, 
micans, — 
opacus, 
pernitens, 
pullus, 
punctipennis, 
Tugicollis, 
rugulosus, 
sulcipennis, 
teniatus, 
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vittatus, 
HOPLOCEPHALA, 
bicornis, 
chalybea, 
collaris, 
virescens, 
viridipennis, 
HYPOPHL@US, 
cavus, 
parallelus, 
thoracicus, 
IPHTHIMUS, 
lewisii var., 
opacus, 
serratus, 
servator, 
servilis, 
subleevis Var., 
subligatus, 
LIODEMA, 
leeve, 
MECYSMUS, 
angustus, 
MERACANTHA, 
canadensis, 
contracta, 
tumidus, 
MERINUS, 
levis, 
MEROTEMNUS, 
elongatus, 
METACLISA, 
marginalis, 
MICROSCHATIA, 
ineequalis, 
punctata, 
puncticollis, 
: sulcipennis, 
MYCOTROGUS, 
piceus. 
angustus, 
NEATUS, 
NELITES, 
NOSERUS, - 
plicatus, 
NOTIBIUS, 
gagates, 
granulatus, 
opacus, 
puberulus, 
puncticollis, 
suleatus, 
NYCTOBATES, 
barbata, 
chrysops, 
glabra, 
inermis, 
intermedia, 
pensylyanica, 
sublevis, 
NYCTOPORIS, 
zequicollis, 
earinata, 
eristata, 
galeata, 
OLOGLYPTUS, 
anastomosis, 
OOCHILA, 
OPATRINUS, 
aciculatus, 
minimus, 
notus, 
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PACTOSTOMA, 

PACHYURGUS, 
eereus, 

PARATENETUS, 
crioratus, 
fuscus, 
gibbipennis, 
punctatus, 


PELECYPHORUS, 


PENTAPHYLLUS, 
californicus, 
pallidus, 

PHALERIA. 
debilis, 
globosa, 
humeralis, 
limbata, 
longula, 
picipes, 
picta, 
pilifera, 
rotundata, 
testacea, 

PHELLIDIUS, 

PHELLOPSIS, 
obeordata, 
poreata, 

PHILOLITHUS, 

PHL@ODES, 
diabolicus, 
pustulosus, 

PLATYDEMA, 
americanum, 
anale, 
basale, 
clypeatum, 
eyaned. 
eyanescens, 
ellipticum, 
erythrocerum, 
excavatun, 
flavipes, 
janus, 
leevipes, 
micans, 
oregonese, 
pallens, 
picilabrum, 
politum, 
rufa, 
ruficolle, 
ruficorne, 
rufiventre, 
sanguinicolle, 
subcostatum, 

POLYPLEURUS, 
geminatus, 
nitidus, 
perforatus, 

PRATAUS, 
fusculus, 


PROMUS, sub. gen., 


RHIN ANDRUS, 
gracilis, 
RHIPIDANDRUS. 
flabellicornis, 
SCAPHIDEMA, 
eeneolum, 
SCHGINICUS, 
puberulus, 
SCOTOBANUS, 
parallelus, 
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SITOPHAGUS, 
complanata, 
lecontei, 
pallidus, 
planus || 

STENOTRICHUS, 
rufipes, 

STIBLA, 
puncticollis, 

STRONGYLIUM, 
tenuicolle, 
terminatum, 

TENEBRIO, 
badius, 
eastaneus, 
interstitialis, 
molitor, 
obseurus, 
tenebrioides, 

THARSUS, 
seditiosus, 

TRACHYSCELIS, 
flavipes, 

TRIBOLIUM, 
ferrugineum, 
madens, 

TRIMYTIS, 
abnormis,, 
pruinosa, 
pulverea, 

TRIOROPHUS, 
laevis, 
nodiceps, 
punctatus, 
rugiceps, 
subpubescens, 

TRIPHALUS, 
perforatus, 

ULOMA. 
cava, 
imberbis, 
impressa, 
longula, 
mentalis, 
punctulata, 

ULOSONIA, 
marginata, 

ULUS, 
erassus, 
obliquus, 

UPIS, 
ceramboides, 
reticulata, 

USECHUS, 
lacerta, 

XYLOPINUS, 
eenescens, 
anthracinus, 
calearatus, 
rufipes, 
saperdoides, 
spinipes, 

XYSTA, 

ZOPHERUS, 
concolor, 
elegans, 
gracilis, 
guttulatus, 
haldemani, 
nodulosus ft 
opacus, 
tristis, 
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UNKNOWN SPECIES. 

Emmenastus rugosus, Motsch., Bull. Mose. 1845, 1, p. 76. 
Dysmasthes sahlbergi, Mann., Bull. Mose. 1853, 8, p. 265; probably Amphizoa insolens, Lec. 
Eurymetopon ochraceum, Esch., Zool. Atl. IV, p. 8, pl. 18, fig. 20; probably immature. 
Centrioptera caraboides, Mann., Bull. Mose. 1845, 280; see page 280. 
Cryptadius inflatus, Lec., Ann. Lye. V, p. 140; type lost. ; 
Eleodes binotata, conjuncta, convexicollis, latiuscula and subtuberculata, Walk., Naturalist in Brit. Col. II, pp- 328 

and 329; probably well known but not recognisable. 
Eleodes subaspera, Sol., Studi Ent. II, 246. See page 309. 
Eleodes reflexicollis, Mann., Beitrag. 270. 
Pedinus suturalis, Say, Journ. Acad. ITT, 263; probably an Opatrinus. 
Paratenetus cribratus and gibbipennis, Motsch, Bull. Mosc. 1868, 192-3. 
Phaleria picta, Mann., Bull. Mose. 1843, 277. 
Hoplocephala chalybea and collaris, Cast. et Brullé, Ann. Se. Nat. 23, 341 and 347. 
Platydema politum, quadrimaculata, pallens, cyanea, Cast. et Brullé, Ann. Se. Nat. 23. 
Helops virescens, Cast. Hist. Nat. II, 235. . ’ 4 
Helops americanus, Beanvy. Ins. 122, pl. 30, fig. 6. —?undulatus, Lec. « 
Helops tristis, Beauv. Ins. 137, pl. 30 b, fig. 1. 
Meracantha rugosa Cast..Hist. Nat. II, p. 283. 
Strongylium crenatum, Makl. Monog. 199. i 
Tenebrio variolosus, Beauv. Ins. 163, pl. 31, fig. 8. 


Tenebrio elongatus, Beauv. Ins. 163, pl. 31, fig. 9. 
Tenebrio rufinasus, Say, Bost. Journ. 1, 187. ' ; eh ia . 

REMARKS. J 
Eleodes lecontei, Harold, Heft. VI, p. 122, proposed for suleata || Lec.; as the latter is already a synonym vo such ; 

' change is necessary. i 
P. 1859 Catalogus, Gemm. and Harold, quote by mistake Eleodes ern Lec., and texana, Lec., in Cerenanalll “ oe 
Stenomorpha blapsoides, Sol., Ann. Ent. Soc. Fr. 1836, p. 491, pl. 12, figs. 9, 11, 12, 14; appears to be Asida rimata, 4 
Lec., vur., pl. 15, fig. 3, of this work. : : 
Uloma ferruginea, Say, = Tribolium ferrug. See Lec., New Spec., p. 125. 
my Helops punctatus, Gemm. Col. Heft VI, 1870. = punctipennis | Lee. 


, CORRECTIONS. 
Page 260. Six lines from ibaa read T. per foratus, Lec., not punctatus. f 7 
‘© 964. After the remarks concerning E. submetallicus, add “ Length .66 inch. Collected by Major Ww 
of U. S. and Mex. Bound. Survey.” 
“« 268. In the descriptions of E. bieolor and sodalis, for Aaotuullabols?? read ‘‘finely muricately. 8 
“ 272. Line 7, for D. read Dr. The paragraph at bottom of page describing Z. ele Sea should be at 
the remarks in large type referring to it and not to nodulosus. 
‘¢ 273. Line 8, for T read P. 
‘¢ 283. Line 12, for ‘‘six longitudinal coste”’ read ‘‘three,’’ etc. 
“ 291, After B. floridanus, for “p. 3” read ‘*p. 111.’ All matter in Branchus after and including E 
: Lec., should be, in the foot-note. : 
“4 300. For Bornroriacrnr read BourropHAGrnr. 
ae, ‘* 303. Last line, for 9 read 4. 
} “ 306. Line before last, for texanus read téxana. 
‘314. After E. pilosa, for obaque read opaque. a THe ee eee Be ao 
319, Line 22, for basis read bases. ‘pais seve -s s 
‘328. For E. osculans read C. osculans, sae © 
- 343, Line 6 from bottom, for anescens read wnescens. e 3 wil w area 
Line 16, for hee oe Platydema. > ie $e i 
92 7 - £ 7 
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PLAT Ee XLV. 


Fig. 1.—Craniotus pubescens, Lec. 1a, head; 1 b, antenna. 

Fig. 2.—Stibia puncticollis, Horn. 2a, head. 

Fig. 3.—Trimytis pruinosa, Lec. 3a, head. 

Fig. 4.—Triphalus perforatus, Lec. 4a, head. 

Fig. 5.—Usechus lacerta, Motsch. 

Fig. 6.—Head of Triorophus, Lec. 

Fig. 7— “ ‘ Auchmobius, Lec. 

Fig. 8.— ‘‘ and thorax of Edrotes ventricosus, Lec. 

Fig. 9.—Batulius setosus, Lec. 

Fig. 10.—Cnemodus testaceus, Horn. 10 a, head and antenna; 10 b, anterior leg. 

Fig. 11.—Thorax of Epitragus arundiuis, Lec. 

Fig. 12, Head of ie canaliculatus, Say. - 
ie Se— ee A acutus, Lec. 

Fig. 14— ‘“ “ oe arundinis, Lec. 

Fig. 15.—Areoschizus regularis, Horn. 15 a, thorax of A. costipennis, Lec.; 15 b, thorax of A. sulcicollis, Horn; 


15 c and d, thorax and front leg of A. armatus, Horn. 


. 16.—Dacoderus striaticeps, Lec. Z 
. 17.—Eleodes granosa, Lec. 

. 18.—Anepsius delicatulus, Lec. 

. 19.—Glyptotus cribratus, Lec. 

ie. 20.—Sitophagus planus, Lec. 

ig. 21.—Polypleurus nitidus, Lec. 

. 22.—Alephus pallidus, Horn. 

, 23.—Alaudes singularis, Horn. 28 a, underside of head; 23 b, antenna. 


, 24.—Notibius gagates, Horn. 24 a, anterior tibia of male and female of N. puberulus, Lec. ; 24 pb, ditto N. sul- 


catus, Lec.; 24 ¢, ditto N. puncticollis, Lec.; 24d, ditto N. granulatus, Lec. 


Fig. 25.—Anterior tibia of Cerenopus concolor, Lec. 

Fig. 26.— is ee ce cribratus, Lec. 

Fig. 27.— - *« Argoporis bicelor (Lec.) 

Fig. 28.—Hind femur of male of Argoporis bicolor (Lec. ) 
Fig. 29— “ a “ Ss Sy sulcipennis (Lec.) 
Fig. 30.— ‘‘ Ly - ‘¢ Gerenopus concolor, Lec. 
Fig. 31.— “ oF oS mY ‘© cribratus, Lec. 


. 32.—Head of Cerenopus concolor, Lec. 
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PLATE: XV. 
Fig. 88.—Head of Argoporis bicolor (Lec.) 
Fig. 34.—Side view of Liodema, Zimm. 
Fig. 35.—Scotobeenus parallelus, Lec. i 
Fig. 86.—Eupsophus castaneus, Hon; last two joints of antenna near fig. 55. 
Fig. 37.—Thorax of Cratidus osculans, Lec. 
Fig. 38.— ‘ ae i rotundicollis, Horn. 
Fig. 39.—Embaphion planum, Horn. 
Fig. 40.— “ elongatum, Horn. | 
Fig. 41.— SS depresssum, Lec. 
Fig. 42.—Rhipidandrus flabellicornis (Sturm); 42 a, antenna. 


Fig. 1.—<Asida gibbicollis, Horn. 


Fig. 2.— ‘* marginata (Lec.) (var. sub-cylindrica). 
Fig. 3.— “ marginata (Lec.) var. 
Fig. 4.— ‘ v (var. rimata, Lec.) 


Fig. 5.— ‘‘  egrota (Lec.) 

Fig. 6.— ‘“  semilevis, Horn. 

Fig. 7.— ‘* actuosa, Horn. 

Fig. 8.— ‘*  confluens (Lec.) 

Fig. 9.—~ ‘*  sexcostata, Lec. 

Fig. 10.— ‘*  lirata, Lec. 

Fig. 11.— ‘“  lecontei, Horn, (costipennis || Lec.) 
Fig. 12.— ‘* * ‘¢ (war. compressa, Horn). 
Fig. 18.— ‘* captiosa, Horn. 

Fig.14.— ‘*- parallella (Lec.) 

Fig. 15.— ‘  pbifurea (Lec.) 

Fig. 16.— ‘* consobrina, Horn. 

Fig. 17.— ‘* luctata, Horn. 

Fig. 18.—Microschatia sulcipennis, Lec. 

Fig. 19.—Astrotus contortus, Lec. 

Fig. 20.— “¢  regularis, Horn. 

Fig. 21.—Eusattus erosus, Horn. 

Fig. 22.— “  costatus, Horn. 

Fig. 23.—a, anterior tibia Eusattus; b, Coelus; ce, Coniontis. 
Fig. 24.—a, mesosternum Centrioptera muricata, Lec.; b, ditto asperata, Horn; ¢, terminal antennal joints Centri- 
optera; d, ditto Cryptoglossa. 


Fig. 25.—Centrioptera variolosa, Horn. 
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SMELTING PROCESSES AT FREIBERG. 


BY PERSIFOR FRAZER, JR. 


Read June 17th, 1870. 


— 


Tue present chart and text form part of a work intended to accompany an 
application for examination in Metallurgy at Freiberg, Saxony. The text follows 
the order of a preliminary course of lectures on the Freiberg Smelting Works, delivered 
_ at the works themselves, every day during the month of August, by Herrn Hiitten—Assis- 

tant Marhold, and illustrated by personally examining the things spoken of. The plan 
of the chart is entirely original, and its execution may be said to be a crude and imper- 
fect attempt to portray what actually takes place at the Smelting Works; and, while ex- 
hibiting the mutual relations of the different processes, so to separate them from each 
other, that they and the constituents entering into every one of them may be traced to 
their origins and applications. To do this it was necessary to condense the area of the 
chart as much as possible in order to allow the whole to be seen ata glance, and on the 
other hand some new symbolical method was requisite which should better conform in 
system to the real sequence of operations. The former plan, adopted by Lorenz and 
others in the “ trees,” &c., seems to have several objections. In the first place, it takes 
up a much larger space, and renders it more difficult to get a general view of the whole 


cycle. Then, it permits only imperfectly the processes to be followed backwards (syn- 


-thetically or from educts and products to ores and reagents), because these educts and 


products being separated and scattered over the whole text of the “ tree,” are not so readily 


found, and when found must be traced back through six or seven disconnected descrip- 
The 
ducts of any particular process are, by this plan, necessarily strung out in horizontal 


_ tions of different substances advancing in complexity of chemical composition. 
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lines across a broad sheet, while the vertical lines represent more or less the advance of 
the substance either from simple to complex. (synthetical—educt to ore) or complex to 
simple (analytieal—ore to educt), This is the principle involved in this order of arrange- 
ment, but we shall see that it is but partially realized in fact. 

‘This tree commences by describing in two long lines the kinds of ore brought 
to the lead process, which it makes the inception of all other processes.* 

A long horizontal line is made to extend over the several products which result from 
this lead process, viz.: Lead slag—Raw lead—Lead Matt—Lead Speiss—Furnace ends— 
Furnace fume—Dust. 


~The Lead Matt is here*considered the important product, and an arrow from this, | 


points downward to the next horizontal line, which includes six products, and takes up as 
much space as the one above for the lead process. This second line cuts off any direct 
connection between any other of the seven products of the lead process, and the processes 
by which it is further treated. As this is repeated about twelve times, it will be apparent 
that the relations of these substances and processes to, and their dependence upon each 


other, far from being revealed, are effectually concealed ; different substances which belong 


to the same process being so scattered over the whole sheet as to make a comprehensive 


view of that process impossible, and the fact that the same substance under different cir-— 


cumstances is treated differently, being only conveyed to the mind by two or three lines 
of text under the name of the substance. 


Thus there are eleven products which, according to Lorenz, are treated in the Lead 


Matt Process, but those eleven names are so scattered on the sheet from the first line to 
the last, and from the right to the left, that it would be as easy to see ata glance the 
philological relations to each other of the words in a Worcester’s Dictionary as those of 
these products. 

It has been remarked that Lorenz’s plan permits one to follow the processes syntheti- 
cally, but this is the case only so far as it permits one to follow the main line from the 
educt or product through a principal product which has been used in each process up to 
the ore in which the educt or product was originally contained. What other materials 
have assisted in the process, and whether any other process may not have given the same 
product, you are not able to discover. For instance, if it is required to trace the course 
of raw lead from any particular process, it must be known beforehand where the = 
product comes from. To know this, you must know how that product is found, and so on 


to the end. In other words, you must know exactly what you want to find out. It is 


* It should be remarked that this other system does not pretend to deal with the auxiliary operation 
sulphuric acid manufacture, zine production, &e. 
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true that you can follow any product on which you happen to alight, and find out one line 
of main products through which the ore has been transformed to that particular one, but 
to understand even what other agencies have had their influence in the formation of 
the substance, you must consult either the text of the chart (in the few cases where 
such explanation is given) or some more detailed work on the Freiberg processes ; and 
in addition to this defect it is not always easy when practically the same substance 
(as Raw Lead, &c.), resulting from different operations, is scattered in a dozen places on 
the “tree” to find that which is required. Again, it is not easy to follow the processes 
analytically as in their actual sequence, for the reason indicated before, that but one of 
the many products is selected as the most important in every line, and these lines sepa- 
rate one set of products from the others with which they are mixed for their further 
treatment. Another objection to it is, that’ it only mentions the composition of the 
charges in the most important cases, and leaves those reagents which are not ores, en- 
. tirely out of consideration; and another, that no other but pyro-chemical processes are 
given, and not all of these. In the substitute which I propose for this ~ tree,’ the 
attempt has been made to attain to a system which, while it represents the actual se- 
quence and co-sequence of’ processes, permits an empirical view of these which it requires 


but little technical information to understand. 
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SMELTING PROCESSES AT FREIBERG. 


The Freiberg smelting processes have for their object the production of silver, lead, and copper (chiefly as blue 
vitriol), from the ores obtained from the royal Saxon mines; but, outside of these, from other purchased materials 
and foreign ores (as for example, jewelers’ sweepings and American ores), and middle products from previous smelt- 
ing processes (silver, lead, etc.), but especially copper and gold from the foreign ores. The sulphur which is present 
in the ores in great quantity is applied as much as possible to the manufacture of sulphuric acid, as also the greater _ 
part of the arsenic present in the ores is converted into various products of the arts. White arsenic (arsenious acid), 
red arsenic (realgar of commerce), yellow arsenic (orpiment of commerce), and black metallic arsenic (so called 
cobaltum or Fly stone). They have also turned their attention 1ecently, with good result, to the experimental 
production of zinc from the ores rich in that metal. The percentage of silver in the Freiberg ores comes especially 
from more or less finely divided silver-glance, polybasite, stephanite, ruby silver ores, and silver Fahlerz. Silver 
occurs also occasionally though seldom, native, as a wiry, hair-like mass called washed silver, and in combination with 
arsenic, tellurium and antimony. Lead occurs only as Galena in these ores; copper as copper pyrites, peacock ore, 
and copper; Fablerz and the other ores only as combinations with sulphur, never oxidized. The constituents of 
these ores of secondary importance, which constitute the gangue, are iron pyrites, arsenical pyrites, zine blende, and 
earthy substances, such as quartz, lime, fluo spar, heavy spar, and brown spar. A great part of the Freiberg ores 
contain traces of gold, cobalt, and nickel, but not in paying quantity. 


METALLURGICAL DIVISION OF THE ORES. » 

All the ores are divided into : 

1. Leap OrEs.—Ores (without exception argentiferous) which make about one-third (4) of the entire produslig 
of the mines. These are divided again according to their percentage of lead, or the amount of their valueless con- 
stituents, into 

a) Plumbiferous ores, and 
b) Glances (or galenoids). 


While the percentage of lead in the former varies between fifteen and twenty-nine per cent., and the percentage 


of the valueless constituents, such as iron pyrites, arsenical pyrites, zine blende, and quartz, exceed it; in the latter it ‘a 
goes from thirty per cent. to the highest percentage of lead possible, and the gangue is only represented in small 
quantity.  - ie 

Pure Galena (PbS) contains stoechiometrically 86.61 per cent. lead ; but it never occurs in nature with so sign: a a a . 
percentage of lead. The average percentage amounts to about 40 per Seok lead and 0.15 per cent. Ag. <i 


2. Durr Ores—These are the real silver ores, which contain no lead and copper (at least in paying quantity), 
and frequently consist entirely of earthy gangue. As these so often contain arsenical pyrites, iron ia and zine 7 


= blende, they are divided according as one or the other of these predominates. a 
oS 1st. Silicious, 
7 2d. Spathie, é 
» 8d. -Pyritic, ° Diirr Ores. . 


4th. Blendic, 


The silver in these varies from two-hundredths of a per cent. (0.02 p. ec.) several per cent.; so that amon, 

occur the richest ores that are brought to the furnace. z ‘ » “3 

3, CoprER Orxs.—These are also always argentiferous, but occur comparatively rarely. Their pere 

y copper varies between 1 per cent. and 10 per cent. ; ; is in the average, however, about 3 } per cent. Their con 


of secondary importance are mainly pyritic and blendie _ Copper ores with a high percentage of copper @ 
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ever produced by the Royal Mining Works ; but often very rich ores are obtained from foreign countries—chiefly 
America. 

‘The above three classes of ores are united under the general head of ‘paid ores,’’ because their purchase is 
regulated by the established price which the smelting works pay for each metal. 

The sulphur and arsenic in these ores are paid for when the material is furnished in lumps, and not pulverized. 
In such ores the sulphur is paid for when it exceeds 20 per cent., and the arsenic when it exceeds 25 per cent. In 
contradistinction to the ‘‘ paid ores’’ are: : 

4. Tu “Reacent Ores.’”’—The purchase of such ores takes place only conditionally on the need which may 
be felt for them in the different smelting processes, and on the basis of any agreement made between the smelting 
a ’ works and the particular mines furnishing them. All those ores belong to this class, whose percentage of silver varies 
} from one to one and a half hundredths of one per cent. (0.01-0, 0.015 p. ¢.), provided that a percentage of 15 or more 
aa per cent. of lead, or 1 or more per cent. of copper, does not place them among the copper or lead ores. 

In these ores also the sulphur and arsenic are paid for under the same conditions as in the ‘‘ paid ores,”’ 

except that in arsenious ores the broken form is not desirable. The constituents of these ores are principally iron 

: pyrites, arsenical pyrites, zinc blende, quartz, calcite, ete. ; at the same time they always contain small quantities of 

: copper and lead. According to these constituents, these are called pyrito-blendic, silico-pyritic, and silico-blendo- 

 pyritic. To the classes of the reagent ores come those Diirr ores, which contain but little silver (up to 0.04 per cent. 

when 15 per cent. and upwards is present). 

The furnishing of the ores is performed with them either dry (1st) dry stamped, (2d) in lumps, as is 
the case with the reagent ores, or in a moist condition ( jigged or washed ore). In the stamped ores, besides a 
careful mixing, such a size of grain is required, that when it is sifted in a sieve of 675 meshes to the square inch not 

. more than 15 per cent. remains behind. ' 

7 In wet ores it is required that they be as free as possible from hygroscopic water; that they can be weighed with 

= certainty, and permit the obtaining of a reliable average analysis; and that they be neither in a viscous nor liquid 

condition. 
I. Tue Leap Process in CurpoLA FURNACES. 


The object of this process is, after previous roasting of the argentiferous Diirr ores, Galenoids, and plumbiferous 


ores with the proper reagents in a roasting furnace, so to smelt them in a cupola furnace that the silver is extracted 
by the lead (raw lead), and further that there is produced a combination of different sulphides of the metals (lead 
matt), and when the ores contain nickel and cobalt, also a combination of arsenides of the metals (lead speiss) ; on 
the other hand, the earthy constituents and less easily reducible metal oxides combine to form a slag (lead slag). 


CoMPOSITION OF A CHARGE. 


The ores which come to the lead process are : 
1. All the lead ores (Galenoids and plumbiferous). 
> 9, All the Diir ores from 0.1 per cent. Ag. upwards. 
P 3. Copper ores from 0.1 to 0.15 per cent. Ag. upwards, when the percentage of copper does not exceed 6 per “pd 


bey tk 4 : Aina de i Ah eee é 

er Fs example, in Freiberg all lead ores are associated together and mixed with the Durr ores, which in their turn 
are associated together among themselves, as they possess different percentage of silver and different earthy con- — : 
stit mn d also behave differently when smelted. By mixing is understood a mixing of the ores which are to be 


_ reagents, ‘such as calcite, heavy spar, old slag, or some already existing middle product of the 


rk a Seb yop?" = lo, ries : , 

Peed so. XIv.—103 rae 
: ee a i Psi 

; SEE 


- ———cent., because otherwise the raw lead produced would be rendered too impure by the copper, which has a powerful : 
affinity for lead. ; ; 
ss The above ores are then sorted and mixed. By sorting is understood a mixing together of those ores which “= 
q “a - contain, and are treated for the purpose of extracting, one and the same metal, but whose various percentages of , , ; 
> this metal are different, and which behave differently in the furnace. be. i ee ae 


. 


“= ra 


_ 


410 SMELTING PROCESSES 


OxpsEcT OF THE CoMPosITION oF THE ORES. 


The objects of the sorting and mixing, or composition of the ores, are : 

ist. In order to obtain a quantity of the metal or product (raw lead, raw matt), which experience proves to be 
most advantageous, and, what often depends upon this, to procure in the product (7. ¢. raw lead) a certain definite 
percentage of silver. 

2d. In order to obtain a good run, in which the earthy constituents of the ore unite ina fusible slag, which. 
would not be the case if each kind of ore was smelted by itself. The weight of one of these mixtures, which are 
kept ready in the mixing house, is from 2000 to 8000 centners, of which 80 per cent. are lead ores and 20 per 
cent. Diirr ores (including copper ores, if such are present). The amount of lead in such a mixture varies between 
30 and 40 per cent. of lead ; that of silver, 0.15 to 0.18 per cent. 

Very rich Diirr ores are excluded from this composition. They are strewed on the floor of the charge 
room amongst the other ores, as these ‘latter are used up, and from time to time again sorted and mixed, in order to 
avoid as much as possible mechanical loss. The separate charges are transferred in wheelbarrows from the ore house 
to the charge house, and dumped in alternate thin layers of lead ore, copper ore, and Diirr ore on the floor. From a 
heap thus made the mixer takes vertical slices with a shovel, and throws them together in the form of a cone in some 
other place. To make the mixing still more complete, this operation can be repeated. This mixed mass is pushed 
from here in iron cars (railroad cars) over the roasting furnace, and dumped there. The dry stamped ores are 
moistened before this mixing, in order to prevent the raising of too much dust. 


IL. Roasting on PREPARATORY WORK WITH THE ORES AND 80ME ALREADY ForMED PRODUCTS. 

The object of roasting is an oxidation of the metals which are combined with sulphur and arsenic, and a vola- 
tilization of the above inflammable bodies up to a certain point. A complete volatilization of these materials is not 
intended. The roasting of the lead process charge can be undertaken either, 

1st. In double roast furnaces, or in combined hearth and muffle furnaces. 

2d. Of late years principally in ‘‘forward-shoveling’’ roast furnaces. i 

The real roasting space of the double roasting furnaces, or hearth and muffle furnaces, consists of the 
hearth and the muffle. The hearth is alongside the fire-place, which latter consists of grate and ash box, and 


the fire-place is separated from the hearth by a bridge made of bricks. The muffle lies over the hearth, and is” 


entirely separated from it, but is heated by the flame which passes both below and above it. The under hearth ‘is 
ten feet long and five feet six inches broad (Saxon measure). The roof of the bearth consists of three strong 
slabs of slate, which rest on three arches, which in turn abut against the longer sides of the furnaces. These slabs 
form at the same time the floor of the upper hearth or muffle, which, with the exception of three working doors, 
some air holes, and an opening for the roast gases, is closed on all sides, like a real mufile, 


The sole of such a muffle is thirteen feet long and six feet th oad. The products of combustion of the stone coal, 


mingled with the gases arising from roasting these ores, escape from the lower hearth, and pass through a chamber — 
above the muffle, which thus acts as a dust-condensation chamber. At the extremity of the furnace it enters a 


4 


canal, which connects with a subterranean passage leading to a chimney 150 feet high. The gases from the eS ‘ 


on the contrary, escape separately through a long canal to a set of terrace-built condensing chambers, which they 
traverse, uniting with the other gases behind these chambers, when all go together to the 150 feet chimney. 
In hese long Canals and Dust gondensAliog chambers ee latter are erected Spare ae and provided 


pended little particles of ore dust, which otherwise would pass through the chimney and reach the open: air, 
the neighboring vegetation. In the Muldner Smelting works there are 6 such Furnaces in a row, which 
altered, as 18 already have been, into “ pkeaieet k ET ’ Roast furnaces. 


— OF PROCEDURE IN Roastine. 
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The charge enters the muffle by two holes in its roof, from the drying hearth above it. The charge is here brought to 
a dark cherry-red glow, and remains perfectly in powder form without agglutinating. After 4 or 5 hours roasting, 
it is reached through the middle working door, and drawn by a rake down through a vertical shoot ending in the sole 
of the muffle and generally closed by a slab. 

It is then roasted in direct contact with the flame of stone-coal. Here the temperature of the hearth is raised 
until it loses its powdery state and forms larger or smaller lumps. Meantime a fresh charge is brought upon. the 
muffle, receives its preliminary roasting and is raked down upon the hearth as before described. 

There are three periods distinguishable in the course of the process. 

1) The period of ignition. 
2) The period of desulphurization. 
3) The period of complete roasting. 

In the period of ignition which takes place in the muffle, the ore loses its hygroscopic water. The charge 
is allowed to lie quietly in the muffle without turning or raking it, until the beginning of the desulphurization, which 
arises from 1} to 2 hours after the commencement (** Burning-out”’ of the Ore). 

In the period of desulphurizaton the sulphur and arsenic present in the ore, commence to burn and keep the ore 
in a state of ignition by their own combustion. During this time it is necessary to turn and rake the ore diligently 
with the roast rake, ‘‘crutch,’’ and shovel, in order to keep always presenting new surfaces of the glowing ore par- 
ticles to the atmosphere, and thus to accelerate the desulphurization. Quantities of vapor of sulphurous and arse- 
nious acids (so called Roast Gases), are developed. The greater part of the period of desulphurization takes place on 
the lower hearth. This period lasts 3} to 4 hours, during which the fire must not be increased too much, lest a pre- 
mature agglutination of particles of ore take place, which would interfere with a proper roasting. 

During the period of desulphurization the ore loses the powder form and becomes more and more flocculent and 
bulky. The last two hours of the period of roasting, constitute the period of complete roasting. The charge ceases 
to emit gases, and must, therefore, be strongly ignited in order to decom pose the sulphides of the metals and the 
sulphates of the metalic oxides. After the completion of the roasting (7. ¢. 8 to 10 hours), the charge is drawn out 
of some convenient working aperture, at a red glow into a car which has been pushed under the furnace sole, and a 
sample is taken for assaying ; the remainder is dumped into the receptacle for the particular row of furnaces to which 
it belongs, cooled off with water and left till it is needed for smelting. The charge which is drawn ont, must have 
been roasted down to 4-5 p. c. of sulphur, whereas its percentage was originally about 25 p. c. 

For the determination of the percentage of sulphur, a weighed quantity of the charge is pulverized with three 
times its bulk of carbonate of soda and saltpetre. This mixture is melted up, dissolved in hot water, and filtered 
into a beaker glass, to which is added a little chemically pure chlurohydric acid ; and is then titurated for sulphuric 


acid. The daily number of workmen toa furnace is six, two going on every eight hours. One looks out for the 


mufile and the new charge, the other finishes the roasting of a charge, and attends to the firing. 
As the muffleman has less to do, they change about every four hours. 
The average consumption of fuel in 24 hours is about 7 bushels of hard slaty coal with a large percentage of ash. 
A bushel weighs two, centners. , : 


Mippir Propucts or THE LEAD PROCESS. 
1) Slag. The aim is to make this a very fusible silicate of the protoxide of iron, the earthy oxides, and the 


oxides of zinc and manganese with a little lead (in reality about 5 p. ¢., containing 0.005 p. c. silver). Of this slag a 


Me r 
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part is used in compounding the new charge, and the rest in extracting silver and lead in the English furnace. 

2) Lead Matt isa combination of several sulphides of the metals. principally of lead, but containing also sulphides 
of iron, copper, zine and silver. The matt contains on the average 25 to 20 p. c. lead, 10 to 15 p. c. copper and 
0.1 to 0.15 p.c. silver. In 24 hours about 10 to 12 centners of matt are formed. 

The matt is stamped, and roasted in the hearth and muffle furnace, after which it is again mixed with slags and 
various materials rich in lime, and brought to the cupola furnace, in order to extract as much as possible of the silver 
and the Jead from it, and to increase as much as possible its percentage of copper. It contains the larger quantity of 

the compounded charge. The second time the matt is treated, it is called the ‘“ modification ”’ of the 
: s place after the conclusion of arun, in the same furnace in which the lead process itself is conducted. 
aati) Oe aa 
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(8 Raw Lead.—Which collects in the sump of the furnace, after the above two processes, is a lead in which 
various impurities, such as arsenic, antimony, and copper, exist in greater or less degree. The greater part of the 
silver of the charge is collected in this raw lead. It contains from 0,6 to 0.8 p.c. of silver and sometimes with very 
rich Diirr-ores reaches 1 p.c. of silver. About 16 to 18 centners are produced daily. In order to separate the lead and 
silver, this raw lead is either directly cupelled, or (which is the case except with the very pure ores) it is refined to 
get rid of the impurities, then submitted to Pattinson’s process to concentrate the silver, and finally cupelled when it 
reaches about 1.5 to 1.6 p.e. silver. — 

- Leap Sperss is produced, though more rarely. It is composed of iron, copper, cobalt, nickel and arsenic. If it 
forms in any quantity, its place is between the raw lead at the bottom and the lead matt immediately above it, so that _ 
the order in which these products lie is (counting from the bottom), 1st, raw lead ; 2d, lead speiss ; 3d, lead matt ; and 
4th lead slag. It usually adheres to the matt, however, and is submitted to further treatment with the latter, until 
a sufficient quantity is obtained to make a dise easily raised from the pot, into which the molten mass is drawn off. 

The expenditure of fuel per day is thirty to thirty-two bushels of coke. 

The force necessary to keep a furnace in constant operation consists of six men, three by day, and three by ~ 
night, who bave twelve hour shifts. They are divided into smelters, assistants, and slag-runners; of each of whom 
there is one in each shift. The smelter has the responsibility of taking charge of the furnace and conducting the 
process. The assistant has to help him as much as possible, and especially feed the charge into the furnace, under 
direction of the smelter. The slag-runner has to remove the slag to the dump heaps, and keep the part of the flooy 
over which it runs, always in order, and free from obstructions. 


MopiricatTion or THE LEAD Marr. 

This is always taken up at the close of a run of the lead process. The matt is stamped and roasted as completely 
as possible, mixed in the slag from the same process, and with furnace ends from the lead process, and smelted in a 

cupola furnace, There is no definite relation of parts in the mixture. Generally, to about 40 ewt. of roasted matt 
80 cwt. slag are added. It smelts very rapidly, because the mixture is very fusible, and is drawn off six to eight times 
in a day. ; 

The products are :—I1st, Slag ; 2d, Matt (modification) ; and 3d, Raw Lead. 

The manipulation in this process is the same as in the lead process. 

Corprr Marr.—The matt which falls in the treatment of the modified matt, is called copper matt. The object 
is to inerease the percentage of copper, and the partial extraction, at least,’ of the silver and lead, of which this matt 
still contains no small amount. This, and the spur process, are undertaken at the end of a lead matt run, inthe — 
same kind of furnace as in the lead matt process. The matt is stamped or roasted, and smelted with litharge 
reduction slag, and a small percentage of fluor-spar, lime and slag of the same process. Care must be taken with the | ; 
roasting, as this matt melts more easily than lead matt, on account of its higher percentage of copper. In twenty- a 
four hours, about 60 centners of copper matt, or about 80 centners of spur matt, are produced; but besides these, raw 
lead and some speiss, which latter goes to the lead matt process. a 
_ CONCENTRATION Procerss.—By means of spuring, the matt has been radon up to 40 to 50 per cent. of copper ; 
and in order to increase the percentage of it sti]l more, it is now concentrated in the reverberatory furnace. Reag 
are added to it, calculated to evolve a concentration of copper matt as free as possible from iron, and suitable 
vitriolizing. It is stamped and roasted, and mixed with quartz and heavy spar (or barytic slags from ‘pe 
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7 runs). The use of the baryta is to assist in slagging off the iron; the aor object of the process being tor ec . 
the percentage of this metal to a minimum.. - Y 
Pp The separation of the silver and lead is really of secondary importance, because these metals are entirely coll 
in a vesiue left during the course of the next operation, or that of vitriolization. Charges contain 18 to 20 ¢ 
matt (of which by far the greater part has been washed), and 10 to 12 centners heavy spar and quartz—the la 
one-half to two-thirds of the mass. As before stated, this can be replaced by barytic slags. ° 
Spxiss PRrocess.—The plumbiferous and pyritic material excerned in the course of the lead and spur, 
. cesses, containing 0.4 to 0.5 per cent. of silver, and 1 to 2 y per cent. of nickel and cobalt, is made of value 
a process. It is mixed with the hearth of ecupellation and barytic slag from the concentration-copper proc 
’ some DeAYs Srare: There result from ahs speiss with 12 to 18 per cent. of nickel and Leshan ae cop) 
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This raw speiss is subjected to two or three meltings with various reagents, such as litharge, cupellation hearth, 
highly silicious slags and heavy spar, and finally becomes a speiss with about 0.03 per cent> of silver, 15 per cent. of 
copper, and 15 to 18 per cent. of nickel and cobalt. This operation is called the desilverizing of the speiss, or the 
separation of silver from it. The thus desilverized speiss is placed in a small reverberatory furnace with 50 to 60 per 
cent. heavy spar, and 20 to 25 per cent. quartz, and refined. The result is a copper matt, and a natural speiss, 
almost free from iron, with about 40 to 50 per cent. of nickel and cobalt, and 10 per cent. of copper. This product, 
which is an educt in so far as it is not further treated at the Freiberg Smelting Works, commands a good price at 
the cobalt blue manufactories. ; 

Recently, the refining and desilvering of the speiss have been accomplished at one time. The speiss is refined 


3 with heavy spar and quartz, and after the slag is drawn off, about one or one and a half times the amount by weight 


of lead poor in silver, is added to the molten mass, and stirred well, the fire being increased. After this, the mass 
is drawn off into some convenient receptacle ; and the products are, raw lead, copper matt, and a speiss much richer 
in cobalt and nickel, and containing 0.01 to 0.02 per cent. of silver. 

Rermninag Raw LEAD.—This consists in gradually raising the heat to the melting point, and scraping off the 
less fusible impurities which float, as scum, on the surface of the metal bath. The lead is kept at a low red heat, 
and air is freely admitted to its surface. 

LEap Stag, on Raw Process.—These two names really designate the same process, and they exist because, at 
the Muldner Works, the lead slag, besides the ores, is subjected to it, while at the Halsbrickner Works only the Diirr 
ores and reagent ores having less than 0.1 per cent. of silver, are treated in this way, the lead slag from the Pils 
furnace being thrown away as worthless. Such ores, of course, are also treated at the Muldner Works. 

The object here is to collect the smal! percentage of silver in an iron matt, which is afterwards roasted at the 
sulphuric acid works, and provides the latter, toa great extent, with sulphurous acid gas, while the argentiferous 
iron oxide which is the other product, forms the most valuable base for the composition of the slag in the lead 
process, and exchanges its associated percentage of silver for the sulphur of the Galena, in the evolution of the raw 
lead. In the following remarks, the lead slag process will be considered, but it is to be understood that it differs 
from the raw process only in admitting to the same treatment the product from which it derives its name. 


Tur PATTINSON PROCESS, OR THE CONCENTRATION OF SILVER IN THE Raw LBAD. 


This process was invented in the year 1833 by Mr. Pattinson, of Northumberland, originally with the design of 
desilverizing leads so poor in silver that they could not be economically cupelled. More recently, this process has 
also been applied with advantage to leads rich in silver. The plan is to make a lead richer in silver, which diminishes, 
firstly, the volume of lead to be subjected to cupellation ; and secondly, the loss of lead. The plain explanation of 
the principle underlying this process is as follows :— 

A lead containing some silver is melted up in one of a row of large iron kettles, capable of containing 
from 200 to 250 centners (20,000 pounds, or 10 tons), and then allo wed slowly to cool, the fire being withdrawn. While 
the molten lead is slowly cooling, it is carefully stirred by means of a large perforated iron ladle. In cooling, numbers 
of erystals are continually being formed and deposited in the bottom, the mother-liquor, or that part which remains 
molten, containing more silver than that which crystallizes out. The ladle is run down the sides, and scraped over 
the bottom of the kettle, and then drawn up slowly, and struck once or twice to permit the mother-liquor to run out 
through the perforations. The crystals are then transferred to the next kettle to the right hand. The consequence 
is, that at one end of the battery or row of kettles, almost pure lead is obtained, while at the other the required 
richness, 1.4 to 1.5 p. ¢. is reached. : ; 

_ The purity of the lead has especial influence on the working of the process itself, so that the lead which is subjected 
to Pattinsoning must first be refined, in order to remove the arsenic, antimony and sulphur which it contains. The 
latter substance especially must be guarded against, as it not only interferes with the proper course of the work, but 
destroys the kettle itself, as a refining experiment with one of these kettles in Freiberg, and the fate of a whole 
battery of them, under the charge of an incompetent man in the West, abundantly prove. 
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The point to which it is possible to carry the separation by this method is about 2} per cent. of silver, according 
to experiments conducted at these works. Here the formation of crystals becomes slower and slower, and the still 
molten mass shows anunmistakable tendency to congeal and harden into a perfectly homogeneous mass. The explana- 
tion of this is, that up to this percentage the melting point of the alloy is lower, but above this it is higher than that 
of lead. Certain it is, that the melting point of an alloy of equal parts silver and lead (or even three parts of lead 
and one part of silver) is higher than that of pure lead. 

The process can be undertaken either with or without intermediate crystals. 

1. Turn Two-ruirp System wirHout INTERMEDIATE CrysTALs.—The following is the manipalisal of the 
two-third system without intermediate crystals :— 


After the lead in the kettle has been melted, and the scum forming on the top (copper, arsenic and lead) has been . 


removed, the fire is almost entirely raked away, and th'e fire-door under the kettle opened. Water is then carefully 
sprinkled on the surface of the molten lead bath. This causes the lead near the edge of the kettle to solidify. ‘These 
solid lumps are broken.off and stirred into the rest of the lead, by which means the temperature of the whole mass is 
evenly lowered. When this lowering of temperature has reached a certain point, the mass becomes viscous from the 
beginning of the formation of crystals (which are small octahedra). -T'wo workmen now grasp the ladle, and sink 
it into the kettle, along the sides and bottom, over which it is scraped to collect the crystals deposited 
there. It is then raised by making a fulcrum of the rim of the kettle. Here it gets two good shakes, to force out the 
liquid contents of the ladle through the holes. The ladle and its contents are then slid over to the next kettle to the 
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right, on a movable traveller, and the crystals are turned into it. This kettle has been already heated, so that they 
melt immediately on being placed in it. When two-thirds of the original contents of the kettle have been transferred 
to the kettle to the right, the remainder is ladled in a liquid state into the kettle to the left. This latter one-third is, 
compared to the original mass in the first kettle, rich in silver, and the two-thirds which have gone in solid erystals 
to the right comparatively poor. These two are now treated in the same way, the two-thirds crystals from the kettle 
on the left being ladled into the middle kettle in which the operation began, into which comes also the one-third 
mother-liquid from the kettle on the right, while one-third still richer mother-liquid goes into the next kettle to the 
left, and two-thirds still poorer lead crystals go to the kettle still further to the right. Soon the whole battery is in 
operation, the alternate kettles, at the close of any one operation, being empty, and the same kettles, at the close of. 
the next step, full. In order to fill up the kettles into which respectively one-third and two-thirds of a charge have 
been put, refined lead, of various percentages of silver, is stamped, assayed and distributed to the different kettles 
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of the battery ; so that lead of the required percentage is always on hand to fill up any kettle. In order to compre- 
hend this more clearly, let us suppose the battery to consist of the kettles A B OC D E M, and let 3 = capacity of 
each kettle. 

Assume that lead of a known percentage of silver is introduced into the middle kettle of the battery (G). Then 
2 of crystals go to H and 1 of mother liquor to F. Each of these is filled with lead of a richness corresponding to 
that of its contents, and the process is continued by allowing F and H to crystallize, whereby 2 from F are transferred 
to the now empty kettle G, andi to E. From U, 2 are carried to I and 1 to G, which is just filled from the two 
kettles next to it. This is continued, the number of kettles increasing until lead of. the required silver-percentage in 
one end, and of the necessary purity at the other, is obtained. In the above diagram the numbers between two 
dashes represent thirds of lead which have to be added from lead at hand to fill a kettle, but are not transferred 
from any other kettle. The 3 of a kettle which are carried as crystals to the right, are indicated by dotted lines 
ending in arrow heads ; the full lines ending in arrow heads lead to the one-thirds, or the richer mother liquor. 


29. Two-THIRDS SYSTEM WITH INTEMEDIATE CRYSTALS. 


By this system 3 of the contents of the first kettle are transferred to the neighboring kettle to the right, as before, 
in the form of crystals, but after this is done the remaining mother liquor is treated in the same way ; the first two- 
thirds of the one original third (2) being transferred as crystals to the first kettle to the left, and the remainder j being 
ladled, as the mother liquor, into the second kettle to the left, as thus : 


A B C D E F G H I J Ka 


It will be observed that each of these kettles represents a certain percentage of silver. The next to the last ket- 
tle on the “rich lead” side is crystallized, without intermediate crystals. During the process a button is obtained 
from each kettle, for analysis, in order to ascertain exactly how the concentration is proceeding. At every kettle there 
are employed two workmen who complete two crystallizations. One fireman attends to firing the furnaces of the 
battery under direction of the foreman. 
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‘“*PoLING,’’ OR THE PropucTion oF TyPE METAL. 


The Abstrich obtained by scraping off the scum which forms in the Lead Refining Process after the mere 
mechanical impurities of the first fifteen minutes of melting have been removed, is divided into two parts. (1) The 
Abstrich which is formed during the first half of the time. (2) Abstrich. (Abstrich consists, in general terms, of 
arseniates and antimoniates of oxide of lead.) 

The desilverization of the 1st abstrich consists in melting it in a refining furnace, whereby the raw lead which 
has been mechanically mixed witli the abstrich is liquated, while the abstrich itself, remaining unmelted, floats on 
the surface and can be scraped through the open door of the furnace into iron pans. 

The lead which is thus separated is drawn off into a hemi-spherical kettle with a long nozzle, and is poured by 
means of this into a series of radiating lines of iron moulds. The desilverized abstrich is melted in cupola furnace 
with coke to a lead tolerably rich in antimony. In order to get rid of the copper still more completely and to obtain 
a product in the form desired for commerce, it is again melted gradually in a Pattinson kettle, and the lead is entirely 
freed from copper by successive formations of ‘“ Schlicker,’’ aided by stirring with a pole of green wood. The heat 
decomposes the wood, and the gases and steam which rise through-the molten metal occasion a still further agitation 
of the particles and bring every part to the surface. In place of poles an iron cage filled with faggots of green wood, 
and fastened to the end of along screw fitting into a nut which is supported by two iron rods to uprights in the 
masonry around the kettle, is employed. Two arms like those of a letter press allow the cage to be raised and 
lowered, and at the same time turned round and round in the molten mass. 

CuPELLATION.—This operation consists in a further manipulation of the Raw Lead from the Lead, and Lead 
Matt Processes after its refining and concentration. The plan is to separate the lead and silver by an oxidizing, 
melting in contact with flame, on a covered hearth and with the aid of an artificial draught. The air admitted 
through the tuyeres oxidizes the lead, and the melted oxide being specifically lighter than pure lead floats on top and 
is easily separated from it. In this way the silver, which is with difficulty oxidized, is obtained comparatively free 
from impurities, and containing from 90 to 95 p.e. of silver. 

The construction of a cupellation furnace being generally understood needs no mention here. 

After the melting of the lead the fire in the furnace is increased. 

_ The fuel consists of split faggots. About 5 to 5} cords are consumed in cupelling 850-380 cwt. of lead in 75 to 
80 hours, counted from the time the lead was put in the furnace. At the same time the fire is increased, the blast is 
increased also. Supposing the lead not to have been entirely refined, an abstrich is first formed on the surface of the 
molten lead, and is drawn out with the scraper (a small round piece of wood, 6 inches in length and 1 to 2 inches in 
diameter, fastened crosswise to the end of a long iron bar). 

After these impurities have been removed, the real litharge formation begins, and the molten oxide is run off by 
means of little cuts made in the dam of clay by the working door. An iron mould in the shape of a rectangular 
prism lacking 8 sides is placed with one open side against the wall of the furnace immediately under the working 


door, and in filling, this mould cools, and the litharge is transported in large blocks of from 16 to 17 centners to an f 


adjoining room, which are broken in pieces in order to separate the red litharge from the yellow. 
These are to be distinguished :— 
1. Yellow litharye, with about 0.04 to 0.05 per cent. of silver, is smelted i in the cupola furnace. 
2. Red litharge, with very little silver, is found in the interior of the lumps of litharge obtained from the cupil- 
lation. 


from the silver, and the latter suddenly assumes a bright, clear surface. 

As the surface of the molten lead becomes continually lower, it is necessary to cut the groove for the mel 
litharge deeper and deeper, and great skill and experience are required to prevent the rich lead escaping with, 
litharge. The absorption of the liquid lead into the sole of the hearth gives rise to the formation of bubbles of oN 
bonic acid from the calcareous mass of which it is composed, and this gives the cupeller a means to guide himinn 
off the litharge. The groove is not cut till this border of bubbles is about two inches wide. After so much t 
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3. Separation litharge, which is produced just before the silver blicks ; 7. ¢. the last portion of the lead sepaniigs ae 


4 


AT FREIBERG. ALT 


* 


has run out of the first groove that the litharge mould has been filled three times, the groove is closed, and enough 
refined lead is added to bring the contents of the furnace once more to the old level. Another groove is then cut 
near the first one, and three moulds are filled through this; after which a third groove is cut still further to the 
left, etc. After this, when the requisite amount of lead has been added, the first groove is again opened, &e., till each 
groove has been used three times, at each time filling three moulds of 16 to 17 centners each, which makes 
16 417 = 482 centners. 

The amount of air conducted through both tuyeres per minute is equal to 180 cubic feet. 

The charge of the cupellation furnace during the litharge period requires very great skill and experience from 
the cupellers. As the surface of the lead sinks more and more, the tuyeres must be more and more inclined to bring 
the current of air upon it. There seems to be no difference ‘between the chemical constitution of red and yellow 
litharge. According to the most accurate results yet reached, the proportion of red lead which is obtained appear 
to depend upon the purity of the lead and the length of time it takes in cooling. 

The nearer the process approaches to the “ Blick,”’ the slower is the formation of litharge, till at last it can only 
be continued by a very strong fire. With the exception of this part of the litharge period, the temperature during 
that period must be lower than during the formation of ‘‘ Abstrich,’’ with which cupellation begins. 

- Srnver Bricox.—When the molten litharge becomes so small in quantity that it can no longer cover the surface 
of the silver beneath it, the mass becomes suddenly very bright, and shows the sea-green color of melted silver. 

Figures like flowers and waves appear on the surface of the molten silver, and are occasioned by the covering of 
fused litharge forming no longer a continuous sheet on the bath, but becoming more and more net-like, while the 
bright silver below shines more and more through the openings, till finally the last particles of litharge are driven to 
the edge of the hearth. This is the juncture to which the name “Silver Blick’? has been applied. As soon as this 
appearance ensues, the fire is quenched quickly by throwing pails of water upon it, the blast is stopped and hot 
water is poured upon the ‘‘ Blick Silver »? by means of an iron trough in order to cool it as rapidly as possible. 

When the “‘ Blick Silver’ to be obtained, is too heavy to be easily handled, a ‘‘silver knife’’ or thin iron beam 
with several branching arms on each side, is lowered down into the metal before it hardens, so that it cin be easily 
broken in pieces. Without this arrangement it would be very difficult to break the silver, and considerable loss 
would be likely to ensue in the effort to do so. The cover of the cupellation furnace is lifted off and swung to 
one side, and the silver is removed to some place of security until ready for refining. This ‘‘ Blick Silver” contains 
still 4 to 5 p.c. of impurities, chiefly copper, lead, and bismuth, the latter having even a greater affinity for silver than 
lead. The weight of one of these ‘Silver Blicks”’ is from 2 to 6 centners. Only a small part of the silver goes into 
the hearth or elsewhere into the plumbiferous products of cupellation. 

The sole of the hearth which is soaked with oxide of lead to a depth of 2 to 3 inches, breaks off in separate scales 
from that portion of the mass into which the litharge has not penetrated. It is known simply as ‘‘ Hearth,”’ and is 
either treated in the Lead Matt Process as a reagent, or is smelted in cupalo furnaces by itself with coke to a pure 
Raw Lead, the earthy constitutents of the hearth mass forming a slag very difficult to fuse. The part of the hearth 
which has not been in contact with the molten litharge is broken up and used together with new material in the 
formation of the next hearth in the cupellation furuace. By the treatment of foreign (American) ores, a ‘‘ Blick 
Silver” is obtained containing 0.11 to 0.15 p.c. of gold. This is treated by itself. From the cupellation of 350-380 
centners of pattinsoned Raw Lead there result 330 centners yellow and red litharge, of which the } to} partis red, and 
contains about 1.5 p.c. Silver. Red litharge is packed in kegs and sold, while the yellow is reduced to pure lead. The 
weight of the cupellation hearth is from 88 to 40 centners. 

The ‘ Blick Silver’’ before reaching the fineness required for the mint must be still further refined. 

Refining of Blick Silver.—This work consists of a continuation of the cupelling process, whereby the Silver is so 
far purified from the other metals that it can be immediately used by the mint without further refining. 

The silver refining furnace in which this operation is conducted very nearly resembles the English reverberatory 
furnace, but is smaller. It has, besides, a blast through two tuyeres situated near the fire bridge and one on each side 
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of it, and instead of the immovable brick vault over the hearth a movable iron cover, which, by means of an attach- 
ment to a windlass, can be hoisted and moved to one side, as is the case with the cupellation furnace. 

It is necessary to prepare the material for its hearth sole at least two days before. It must be sifted as fine as 
possible and moistened with water. This mass is spread upon the hard burnt fire brick, and after being pounded 
hard is scraped into a basin form, the lowest point being in the middle, and the sole being here 1} to 2 inches in 
thickness. In the centre of this basin a hemispherical pot is made in order to allow the silver to collect, and to render 
the ladling out more easy. J 

After all these preliminaries have been attended to, a small fire of coke is built upon the hearth in order to dry 
it, whereupon the cover is put on and luted with clay. Before the Blick Silver can be placed in the furnace, the 
latter must be not only entirely dry, but shortly before this must have been brought to the highest possible melting 
heat, as otherwise numerous cracks would appear in the hearth, and the silver would be more difficult to melt. 
~The hearth must, therefore, be brought to a bright red heat just before the Blick Silver is put in. 

For this purpose, 8 or 9 hours before the introduction into the furnace of the Blick Silver, a light fire of stone 
coal is kindled in the blast furnace, and this is gradually increased until just before the Blick Silver is put in, the 
furnace has reached the highest possible temperature. In placing the blocks of Blick Silver into the furnace, care is 
taken to bring them near the fire bridge, where they get the greatest amount of heat. If all has not been put in at 
once, the remainder is added after the silver already in the furnace has been melted. The working door is then 
closed by an iron slab, and it, as well as all other apertures luted with clay, and the fire increased. 

If after two or three hours the silver is melted, the heat must still be continued, and a weak stream of air must 
be admitted to the silver bath from the tuyeres on both sides of the fire bridge. From time to time the molten metal 
is stirred up with the stirring iron, in order to bring all impurities which may be contained in the silver to the 
surface. Finely pulverized hearth-mass is strewn over the surface, and aids in absorbing the liquefied oxides of 
bismuth and lead. It is scraped from time to time out of the working door. After several hours, during 
which the temperature has been maintained uniformly, and the molten metal well stirred, a small quantity is taken 
out in the assay spoon to ascertain how far the silver is refined. Only when the fracture shows satin ‘lustre and per- 
fectly white color is the silver of the requisite fineness. Next to these appearances is that of the reflecting power of 
the molten bath to be observed. When any of the implements are held over the surface of the silver, a perfect 
image must be observed in the latter. Very often it is found that, though the reflection is perfect, the fracture is 
gray and granular, a»proof that the silver has absorbed too much oxygen from the blast. As the silver in this con- 
dition is brittle, and not suitable for the purpose of coining, the absorbed oxygen must be got rid of by strewing 
small lumps of coke of the size of a walnut upon the surface, whereby the oxygen is driven off in carbonic acid. As 
soon as it is evident that the silver is fine, and can be drawn out without exbibiting cracks at the edges, it is sub- 
jected to another high melting heat, in order to bring it into the proper condition to ladle out. Before ladling out, ‘ 
the blast is stopped, and a granular test is taken—d. ¢., alittle of the molten silver is taken out in the assay spoon and — 
poured over the moistened ends of a brich broom into water, when it granulates. This is assayed to ascertain the 
degree of fineness. This silver is given to the Director of the Works for assaying. After this the silver is poured — is 
into iron pans holding 25 to 80 tbs., which must previously be coated with a layer of clay, as must also the ladle s 
itself. The latter is heated red Hoe before bey dipped into the silver, to prevent particles of the precious aye r 
from adhering to it. 


In this manner 20-25 centners of blick-silver can be refined in ten to twelve hours, with an expenditure of eight to ar ks 
nine bushels of slaty coal, 


If it is desirable to refine more silver, it can be introduced into the same furnaces without changing the hea 


congeals. This gives rise to a spurting of the silver, and to prove that during this phenomenon oxygen is 
free from the silver, it is only necessary to strew coal.dust on the surface of the metal. At the moment of 
this coal takes fire, and burns up with great rapidity. The blocks of silver are then turned out of the m 
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the little irregularities of surface are smoothed down with a file and brush. Its fineness must be now at least 99 per 
cent. of silver. It is usually about 99.4, and contains only traces of copper, bismuth, and lead. The degree of fine- 
ness is determined by a volumetric analysis. 

After the silver has been refined, the little buttons of silver are collected from the hearth, and put aside to be 
added at the next refining. The part of the hearth into which the oxides of lead and bismuth have soaked (and 
which contains from 15 to 20 per cent. of bismuth, and 0.15 to 0.2 per cent. of silver) is removed, and submitted to 
the bismuth separation process. 4 

If the blick-silver is to be treated for gold, it is freed from lead and bismuth in the manner indicated, but, instead 
of being poured out into pans, it is granulated. The metal is ladled out into a cylindrical copper vessel filled with 
water. The ladle being filled is moved around and round, and the metal poured out in thin streams into the water, 
whereby the silver is very finely granulated. 

It makes small porous masses of silver, and in this form is most easily attacked by acid. The copper vessel has 
two pipes, one above and one below. The cold water pours in through the lower, and escapes from this upper pipe. 
Unless the water is sufficiently cold, granulation will not take place. The separation of the gold from the silver is 


undertaken exclusively at the Halsbriickner Smelting Works, and consists in the treatment of the granulated and 


refined blick-silver with concentrated sulphuric acid and the addition of heat, whereby the whole of the silver is dis- 
solved as ‘‘silver vitriol,”’ while the gold which was combined with it remains behind in the form of a powder. The 
operation is performed in a dissolving or separation kettle of cast iron, which is walled in above a blast furnace. The 
kettle is covered by a copper cap during the application of heat and the period of dissolving, and a pipe is connected 
with this cover, through which the sulphuric acid vapors are conducted to a small condensation chamber of sheet 
lead, intended to catch all the little particles of sulphate of silver which may be carried off mechanically. From 
here the gases are conducted into a chimney. In the copper cover is an aperture through which the contents of the 
kettle can be constantly stirred. Six centners of auriferous silver are dissolved at one time in such a kettle ; and to do this 
requires 12 centners of oil of vitriol, of which 5 centners are poured in at first, and the other 7 centners added from time 
totime. In order that the silver may not stick fast to the bottom of the kettle, the mass must be stirred continuously 
with aniron rod. At first there is a violent disengagement of sulphurous acid, and great care is necessary in firing 
to prevent the acid from boiling over. In eleven hours the dissolving is finished, and the solution is allowed to stand 
for ten hours more, in order that it may cool and the gold residue may settle. At the expiration of this time the 
concentrated solution of sulphate of silver is ladled into copper pans by means of a copper ladle, and transported to 
a large wooden vessel lined with sheet lead (silver precipitation vessel). It is here stirred with wooden poles ; a piece 
of old copper sheeting is put into the tank, and it is heated by the introduction of steam to a temperature of about 
70° © (158° Fahrenheit). The silver precipitates in the form of a grayish-white crystalline mud. In proportion as 
the metallic silver precipitates, copper vitriol is formed. 

Towards the last, the liquor is tested for siver by chloride of sodium. When the dissolving is complete, 
the liquor is allowed to stand for ten hours, in order to permit the fine particles of silver to settle perfectly, and 
is then drawn by means of leaden syphons, into a basin where the settling is completed. After this, the fully 
desilverized liquor is conducted into the evaporation .pans, where it is treated for copper vitriol. The ‘“‘cement 
silver’? which remains in the silver precipitation vessel is sifted in a copper sieve, to get out any particles of copper 
that may be mixed with it, and is then placed in a tank provided with a false bottom, in which a sufficient number 
of holes have been made for the escape of the liquid, and is well washed with hot water, until the latter ceases to 
give with chloride of barium the reaction for sulphuric acid. The waste water is collected, and as it contains 
sulphate of copper in solution, it is used to dilute future charges of sulphate of silver in the precipitation tank. The 
thoroughly washed cement silver is then pressed into bricks to expel the water as much as possible, and is brought, 
in the form of small cylinders, into an iron retort, and heated to redness, to drive off the last trace of water. It is 
then melted in Graphite crucibles in a blast furnace, with stone-coal in masses of 410—420 pounds, and poured into 
small cast-iron moulds, which have been smeared with tallow, a test of it haying been previously taken to ascertain 


the degree of fineness. This silver is delivered to the mint with a fineness of 99.9 per cent. 
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GoLp SEPARATION PROCESS. 


If the silver is very poor in gold, two or three dissolvings of six centners refined blick-silver each, are conducted in 
the same kettle, so that the gold of eighteen centners or so is concentrated in it. The gold residue so left is very 
full of impurities—silver vitriol, metallie silver and anhydrous salts of copper and iron—and for its further 
purification, is boiled for three hours with concentrated acid, and allowed to cool and settle, the clear liquor. being 
transferred to the silver precipitation vessel. It still contains anhydrous sulphate of copper and iron and metallic 
silver. It is boiled with hot water in a wooden tank lined with sheet-lead, in order to dissolve the salts. This boiling 
is repeated three or four times. The wash water of the boiling is precipitated with copper by itself, because a great 
deal of sulphate of silver is dissolved in it. It is colored green from the iron vitriol. ‘The thus desilverized liquid 
is used to sprinkle roasted ore. The rest of the wash water of this gold is used like the wash water from the 
precipitated silver, to dilute the concentrated solution of sulphate of silver. The gold residue is now twice again 
well digested with 200 pounds of coneentrated sulphuric acid in an iron kettle, the first time for eight hours, and the 
second time for onehour. This is done for the perfect separation of the undissolved silver. From forty centners oz this 
material, enough auriferous residue is obtained to fill two small kettles. This is then put into a porcelain crucible, 
and boiled with hot water, in order to get rid of the sulphate of silver. The wash water is continually tested for 
silver. 

The gold residue now, for the first time, assumes the brownish-yellow color of finely divided gold. It is well 
dried on plates of graphite, and then twice heated to redness, after being mixed with sulphate of soda, and boiled 
with fresh acid After each boiling, it is boiled with water. It is now melted in a Hessian crucible with saltpetre, 
to get out any lead that may still remain in it. After cooling, the crucible is broken, and the gold is melted over 
again in a graphite crucible, in order to free it from the saltpetre slag. It is then poured out, 99.4 per cent. fine, 
into small cast-iron moulds, in which form it is sold. A pound of gold is worth 466 reichsthaler. 


BIsMUTH SEPARATION PROCESS. 


It has been stated that bismuth exhibits a stronger affinity for silver than does the lead, and it is to this cause 
that we are to ascribe the marked predominance of bismuth over other metals in the hearth of the refining furnace, 
This hearth saturated with the last impurities which leave the silver as fused oxides, contains 20 p.c. of silver. It 
is treated for bismuth as follows : The hearth is stamped fine and digested in the cold, in earthen ware vessels, with 
equal parts of hydrochloric acid and water, in which the bismuth dissolves, while lead and silver remain in the residue 
The bismuth solution is drawn off by means of leaden syphons, and the residue is washed several times thoroughly, the 
wash-water being poured with the first solution into a large reservoir in which there is sufficient water. The whole. 
of the bismuth is precipitated, as basic terchloride of bismuth, in the form of a white mud. This is then filtered off 
and dried, after which it is melted in an iron crucible with the addition of calcined soda, coke-dust, and glass-powder, 
and reduced to metalic bismuth. — 

VITRIOLIZATION. This process consists in boiling the completely oxidized concentration matt with 
dilute sulphuric acid, by which treatment the copper is dissolved, and the silver and sulphates of the other 
metals remain as residue. This solution is allowed to stand and clarify itself, and then crystals are obtained by its | 
concentration. These crystals (so called raw crystals) are dissolved and the solution concentrated again, giving crys: 
tals of sulphate of copper so pure as to be fit to bring into commerce. 

The concentration matt is first stamped and sifted in order to get the grains as nearly as possible of one size. It Shen, 
is then roasted in the Hearth and Muffle Furnaces, but the mufiles are not used in roasting it. The matt is put into De 
the furnace by means of iron boxes. The weight ofa charge is 10-12 centners and the length of time of roasting 16 hours. 
The roasting is begun with a light fire until the matt, by reason of its percentage of sulphur, ignites. During the 
last 4to 8 hours it requires a strong fire for the purpose of decomposing the metalic oxides. The charge is turned. eve ‘ 
two ste abs the sates to the fire eae Besides tide it mnt be well worked over with fhe shovel and 


24 hours the consumption of fuel is 7 ‘ibaihiels of coal. The concentration matt melts so easily that in ie 
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greatest care portions of it will adhere to the hearth sole, and these portions must be removed by an iron instrument 
adapted to the purpose. Those agglutinated parts are stamped and again roasted for the oxidation of the enclosed 
pieces of matt. The roasting is continued for 16 hours in charges of from 10-11 centners. The completely roasted matt 
is drawn out of the furnace in iron boxes, and transported to a mill where it is first sifted, the fine dust fed through 
two sets of mill stones by which it is very finely pulverized, is again sifted and then placed in the dissolving tanks. 
That portion of it which is too coarse to pass the sieves is stamped and roasted again in charges of 10 centners. The 
solution is conducted in cylindrical vessels lined with sheet lead, and whose bottoms are made of antimonial lead. 

There are at present at the Halsbriicke smelting works two dissolving tanks, one great and one small one, the 
former capable of holding 4 centners of finely pulverized roasted concentrated matt. About 9 centners of acid of the lead 
chamber (48° to 50° Beaumé) are introduced into the larger of these vessels, and this is then diluted with twice the 
bulk of mother liquor from previous operations. 

The mixture of acid and mother liquor is heated to the boiling point by the introduction of steam, and the roasted 
and pulverized matt is then stirred in with wooden stirring-instruments in small quantities, while steam is steadily 
admitted. In three-quarters of an hour the material is completely dissolved. The steam is now shut off, and the 
liquid allowed to stand a quarter of an hour, in order that the finely divided argentiferous residue may settle, and the 
saturated solution of 40°-42° Beaumé clarify itself. In twenty-four hours, eight solutions are made in the larger 
tank, After the liquid has cleared in the larger vessels, it is drawn off, by means of leaden syphons, into the crystal- 
lization tank. Such a tank has a capacity of 100 cubic feet, and holds the liquor of four solutions. All these tanks 
and vessels are lined with sheet lead. 

The argentiferous residue left in the dissolving tanks is well washed, in order to separate the copper vitriol, 
then washed down through the cock, in the lower part of the tank, and just above the bottom, intoa receptacle 
beneath, where it is again well washed, and then filtered through linen cloth, and finally dried in a furnace, and 
conveyed to the Lead Process, to extract the silver. 

This residue consists in the main of sulphate of lead and metallic silver, particles of sulphur, and anhydrous 
salts of copper and iron. It averages 30 per cent. of lead, 2 to 2.5 per cent. of silver, and 7 to 8 per cent. 
of copper. In the crystallization tanks there are suspended numerous bands of lead, to which the crystals of sulphate 
of copper attach themselves. Crystallization requires from eight to ten days. 

These first erystals (raw vitriol), which, on account of the concentration of the solution, are somewhat unsightly 
in their appearance, are re-dissolved either in water or in mother-liquor, in other lead-lined tanks, heated, as 
before, by steam. 

This liquor is crystallized in the same way, and produces the crystals of copper-vitriol which are required by 
commerce. = 

A portion of the mother-liquor which has only a strength of 25° Beaumé more or less, is used to dilute the 
strong sulphuric acid at the commencement of vitriolization, while another portion is concentrated, by evaporation in 
leaden pans, to the previous strength of 40-42° B., and given over to crystallization. The vitriol crystals from this 
part of the liquor are dissolved and crystallized again. The mother-liquor of this crystallization contains much iron, 
besides all the constituents of the matt, of secondary importance, manganese, zinc, arsenic, and a considerable 
amount of nickel; and it is used to quench the red-hot ore from the roast furnaces. The mother-liquor of the 
copper vitriol is used again and again to dilute the strong acid, as has been said before, until it becomes so rich in 
iron that it can no longer be used without rendering the copper crystals impure from that metal. 

‘The pure crystals of copper vitriol are washed in water, to free them from adhering acid, then dried on long 
shelves, in a room into which warm air is admitted, and finally packed in barrels and sold. 


‘Toe MANUFACTURE OF SULPHURIC ACID. 


I. Form and Composition of the Ores and Products rich in Sulphur which are adapted to this Process :— 
There are applied to the production of sulphuric acid, 
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1) The raw matt from the lead slag process : and 

2) The blendic and pyritic Diirr and flux ores which come to the lead slag process. These either in natural 
lumps (or in agglutinated masses resembling lump ore), or stamped, or pulverized. 

The sulphur of the raw matt amounts to 22-25 per cent. ; that of the lump ore, 32-85 per cent. ; and that of the 
powdered ores, 28-30 per cent. Ore lumps are prepared artificially as follows :— 

Rich and infusible ore dust is well mixed in a large wooden tank, and moistened with dilute sulphuric acid. The 
mass is then worked over with a wooden rake, pressed into iron moulds, cut into small cubes, and dried on the iron 
slabs over the condensation canal of the roasting furnace. In this manner these acquire such firmness that they can 
be roasted in kilns just like natural lump ore. The cause of this solidity is to be found in the formation of sulphates 
of zinc and alumina, compounds which are not easily decomposed by heat. 

All these lumps (natural and artificial) are roasted im kilns, but the ore dust is desulphurized in Gersvennaten s 
dust roasting furnace. 

The kilns are a kind of enpola furnace in their main features. The inside is a space either like a parallelopipedon, 
or like the frustrum of a pyramid inform. They are of many different sizes. The high kilns are principally used in 
the roasting of the raw matt, and the low kilns in roasting the Jump ores and ore lumps. 

On the workman’s side of these kilns are openings at different heights from the ground, through which the work- 
man can reach all parts of the mass within, by means of suitable iron instruments, and loosen it. The kiln is put in 
operation by the workman filling it two-thirds full of already ignited raw matt, then kindling a fire underneath, and 
after the walls of the furnace are red hot, letting in the charge of raw matt through the roof. 

The raw matt burns of itself by virtue of its percentage of sulphur. After the lapse of a few hours, a portion 
of the charge is drawn out of the opening nearest to the sole of the kiln, and this causes the whole superincumbent 
mass to sink, leaving place at the top for a new charge of raw matt. The new charge is distributed evenly over the 
surface of the already ignited portion. 

About 18-20 centners of raw matt is introduced at once oracharge, and this is repeated about every twelve hours. 
The introductiou of the charge always follows the drawing out of a part from below. The interior of a Gerstenhéfer 
furnace isa space in the form of a rectangular prism, across which from side wall to side wall a great number of 
triangular prisms of burnt clay are inserted, with one of their faces upwards. 

There are two narrow slits in the roof of the furnace, through which the ore dust is fed through rollers. 

Under these slits are two larger triangular prisms, having their edges up, so that the pulverized ore, falling 
upon these first, is diverted to the right and left, and falls through the entire height of the furnace, resting a short 
time on each bar. These roast bars must be previously heated to redness by a fire kindled in the furnace itself, but 
gradually withdrawn as the ore itself ignites. 

The powdered ore which collects on the flat sides of the roast bars is ignited by them, and once fairly ignited, 
evolves such a heat that all other fire is unnecessary. The atmospheric air requisite for combustion is partially intro- 
duced through numerous air holes in the workman’s side of the furnace, and (in case more air is needed than these 
can supply) by means of a ventilator. With this exception the furnace i is closed, and the products of combustion, of. 
which sulphurous acid forms the greater part, are collected. 

The feed is continuous, and 40 ent. pulverized ore can be roasted in such a furnace in one day. 

The gases are first conducted through a condensation chamber, in which the greater part of the arsenious acid 
condenses, and from here through a subterranean canal (which also serves to condense the still remaining arsenious 
acid and small particles of ore carried forward by the draught) to the lead chamber, where, by the necessary nitric 
acid and steam, sulphuric acid is formed. The atmospheric air required to convert the sulphur into sulphurous acid — 
flows into the fur nace, and from there it goes with the roast gases into the lead chamber. The amount of sulphurous 
acid in the products of combustion does not exceed 6-7 per cent. by volume, and indeed in the roasting of the raw 
matt it is not above 4 per cent. The lead chambers are large rooms lined with sheet lead, in which the formation Oe 
sulphuric acid takes place. The lining sheets of lead hang from a strong scaffolding and are soldered together with _ 
lead. A ‘‘system”’ of chambers consists generally of one entrance chamber, two main chambers, and two roof ~ : 


chambers which : are connected with each other by strong leaden pipes. The entrance chamber receives the nitric acid aes 
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necessary for the oxidation of the sulphurous acid. The main part of the process takes place in the two middle inter- 
mediate chambers, and the roof chambers are designed to condense the particles which have been mechanically car- 
ried by the gases through the other chambers. The roast gases escape here through a chimney into the open air, the 
greater part of the sulphurous acid having been converted into sulphuric acid. The gases that thus escape are principally 
brown vapors of hyponitric and nitrous acids, nitrogen and a small quantity of sulphurous acid, and some steam. 
The steam necessary for the process is generated in a steam boiler outside of the lead chamber building, and is con- 
ducted through a cast-iron pipe either through the side or better through the roof of the lead chamber, and it must 
have a certain tension on leaving the pipe in order that it may disseminate itself over the whole interior space. 

The nitric acid which is required in the production of sulphuric acid is made from Chili saltpetre and sulphuric 
acid of 60° B. The decomposition of the saltpetre (nitre) takes place in close cast-iron retorts, underneath which is a 
fire place and both ends of which are closed by movable iron doors. 230 Ibs. of sulphuric acid-and 250 lbs. of saltpetre 
are put at one time into a retort of this kind and this is repeated every two days. The nitric acid gas mixed with 
peroxide of nitrogen is condensed in earthen jars (Woulfe’s jars) containing water. 

From 1 centner of saltpetre 150 lbs. of nitric acid are obtained, or 60 p. c. nitric acid of 86° B. This nitric acid which 
condenses in the first jar has a strength of 40°-45° B., in the last jar about 15° B. The jars are connected by earthen 
necks in the usual manner. 

As secondary product of this part of the sulphuric acid manufacture are 230-240 Ibs. of sulphate of soda (Glauber 
Salt). At the Muldner works there are three such systems of lead chambers, the first containing 94,000, the second 
134,000, and the third 160,000 cubic feet. The lead chambers of the Halsbriickner Works enclose 159,000 cubic feet. 
In the lead chambers the sulphuric acid is obtained as hydrated acid of 48° to 50° B., and containing a large percentage 
of arsenious acid. The acid collects in the bottom of the chamber, and must be drawn off from time to time into a 
basin provided for its reception. For greater facility in observing the strength of the acid, dropping apparatuses are 
introduced at different places on the sides of the lead chamber where the newly formed acid, trickling down the 
inside of the walls, is caught and allowed to drop into a little lead cup, from which it is again conducted 
into the chamber by a leaden pipe. In this way it is easy to test the strength of the acid and thus to regulate the 
amount of steam, nitric oxide, &c., which are to be admitted. The height of the acid in the chamber is ascertained 
by means of glass tubes fastened into the sides like the float water-guage of a steam boiler. If the acid in the 
little cups shows a tendency to exceed 50° B. in strength, either less nitric oxide gas must be admitted, or the amount 
of steam increased. A system of lead chambers enclosing 94,000 cubic feet can produce daily 50-60 centners of 
sulphuric acid of 66° B., and the consumption of nitric acid amounts to 5-6 centners in 24 hours. A system of 160,000 
cubic feet can produce 100 ewt. of sulphuric acid of 66° B., with a consumption of nitric acid of 8-10 ewt. 

A normal run in this process is indicated partly by the warmth of the leaden walls (occasioned by the chemical 
processes going on inside), partly from the regular and rapid dropping from the dropping apparatus into the leaden 
cup before described, and lastly from the brown color of the gases which escape from the roof chambers. In order 
to be able to observe the color of these gases more perfectly, two small glass windows are inserted into the opposite 
sides of the chamber. 

If the escaping gases are colorless or bright yellow it is an evidence that there is a lack of nitric oxide. 

The purification of the acid of the lead chamber from arsenious acid is accomplished by means of sulphydric acid 
which precipitates it as tersulphide of arsenic. The sulphydric acid is produced from a raw matt free from zinc, 
which is obtained by smelting lump-ore free from blende without roasting and with slag in a cupola furnace. 

This raw matt is broken into small pieces and treated with dilute sulphuric acid in a gas-flask with the assistance 
of heat from steam which is conducted around the flask. To aid the warming, these flasks are surrounded by iron 
jackets. The gas is led through a leaden pipe into a waste vessel partly filled -with water, whose use is firstly to 
wash the sulphydric acid, and secondly to furnish a means of observing the course of the operation. 

The residue which remains in the gas-flask and which is very rich in silver is carried to the smelting furnace. 
The solution of iron vitriol resulting from this production of sulphydric acid is evaporated to saturation, and then 
transferred to crystallization tanks, and crystallized in the same manner as copper vitriol. The centner of Green 
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vitriol brings one Thaler 10 neugroschen (one dollar). The sulphydric acid gas pours out into the precipitation 
tower, a large cylindric structure lined with sheet lead, which it entirely fills. Over this precipitation tower is a 
reservoir containing the still impure acid of the lead chamber which is allowed to trickle into the tower through 
openings in the bottom of the reservoir. As the acid enters it becomes saturated with the sulphurated hydrogen and 
the arsenic is precipitated in the form of a yellow mud. The sulphuric acid along with this arsenic mud runs into 
vats at the bottom of the tower and is allowed to stand till the latter has almost entirely settled, when the former is 
pumped up again into the reservoir, and again allowed to trickle down the sides of the tower, till a portion in a beaker 
glass shows little or no arsenic after being saturated with sulphydric acid and allowed to stand for some time. A 
pumping apparatus is used to carry the purified sulphuric acid from the vats at the bottom to the reservoir on the top 
of the tower. It consists of a small steam engine with horizontal cylinder, which moves the piston in an air 
cylinder, compressing the air through tubing in an air tight vat into which the acid has been previously run. 

The tersulphide of arsenic is permitted to settle as perfectly as possible in lead-lined wooden tanks, the acid being 
decanted off as completely and clearly, as possible by leaden syphons and run into the evaporation pans. 

The yellow arsenic mud is washed thoroughly with water to get rid of the sulphuric acid. This is done in filtering 
yats lined with lead and provided with numerous apertures in the bottom by which the waste water can escape. 
The purified arsenical precipitate is taken out to the drying hearth, where it is freed of its water and transferred to the 
arsenic works for further treatment. 

Evaporation of the purified sulphuric acid, This is undertaken in leaden pans, of which there are four on the 
same level or in terrace form one above the other. The pans must be very shallow to facilitate the evaporation, and 
the acid must not be more than 12 to 15 inches deep in any part of the vessel. 

The degree of concentratiou to which the sulphuric acid is brought in this operation is exactly 609 B. A sau 
acid would attach the lead at that temperature. 

The foremost pan in which is the acid of 60° B. rests directly on the iron plates over the fire place. The acid to 
be concentrated is transferred from one pan to the other towards the fire, so that the last pan into which it comes is 
directly over the fire place, while the first one filled is furthest from the fire. 

The steam from the evaporation, strongly impregnated with acid, escapes into the open air \iaremedl along hood 
connecting with a chimney which is so arranged as to hang directly over the pans, 

Stone coal is used as a fuel for the evaporation. This process is continuous, ¢. ¢., as much acid is let into the 
hindmost pan to be concentrated as of the 60° B. acid is taken out of the pan over the fire place. The further con- 
centration of the 60° B. is undertaken in a platina retort of several cubic feet contents. The 60° B. acid is boiled in 
this platina retort, and the strong acid vapor conducted through an aperture in the platina cover through a helix 
which rests in a vessel filled with cold water, and into a receptacle under the end of the helix for the collection of the 
condensed vapor. This is removed to the evaporation pans, and again concentrated with the rest. The sulphuric 
acid of 66° B. strength being specifically heavier than the weaker acid, sinks to the bottom of the retort, whence it 
is removed by means of a platina syphon. This acid is run into glazed earthen ware pitchers and filled from these 
into carboys. : 

It is 66° B. perfectly colorless and transparent and oily, has specific gravity 1.84, and is tolerably pure hydrate 
of sulphuric acid From decomposition of the little organic materials of which the air is always more or less full, it 
gets very often a brown color. The carboys are covered with willow withes, and are each packed in a box with straw, 
the neck just protruding a little above the lid, After being filled they are closed by earthen ware stoppers, and sealed 
with melted sulphur and sand. , 

The centner of sulphuric acid of 66° B. is worth 2 thalers ($1.50), exclusive of the packing and carboy which costs 
27 neu grochen (67 cts.). Some 60° B. acid is sold also at 1 thaler 12 n. gr. ($1.05). The ent. of unpurified sulphurie 
acid of 60° B. is sold for 1 thaler 2} n. gr. (81 cts). This is now extensively used to decompose the phosphates in the — 
superphosphate manufactories. é weal 

Tue MANUFACTURE OF Vinrous ARSENICAL ARTICLES OF COMMERCE. ; ome 

The arsenic works are employed in the production of arsenious acid, metallic arsenic, and various sulphides of 

arsenic, The arsenical dust from the condensation chambers of the Roasting Furnaces furnishes the most. of tl he 
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material from which these products are derived, but besides these certain Dir and lead ores, very rich in sulphide of 
arsenic, are treated directly for this metal. The process is carried on in furnaces closely resembling the English 
Reverberating furnace with coke as the fuel. The furnace is connected with a very long condensation canal of brick 
in which the deposition of arsenious acid takes place. 

The arsenical dust is brought upon the hearth through two holes in the roof of the furnace in charges of 10 centners, 
and is then spread out and submitted to a red heat. One workman has charge of such a furnace for 8 hours. 

The arsenious acid contained in the dust is sublimed by the high heat and passes from the furnace into the canal. 
During the sublimation the workmen must continuously stir up and loosen the charge. Tn 24 hours 40-50 centners of 
such dust are treated and the expenditure of fuel is 10 bushels of coke. 

The fine particles of ore contained in the dust remain upon the sole of the furnace either as powder or in a melted 
condition, and as they are very rich in lead and contain some silver, they are taken back to the cupel furnaces and 
mixed with the other argentiferous leads, form the charge for the lead process, but only when they have accumulated 
to such an extent as to leave no room on the hearth for a fresh charge, 

The roasting of the arsenical ores is conducted in a similar manner to the roasting of the pyritic ores in the 
Reverberatory furnace. ; 

The dearsenized ore is again roasted. The dust which settles in the condensation canal is a fine white crystalline 
powder. When several hundred centners of this powder have collected in the canal, the latter is cleaned out, the ar- 
senious acid being packed in barrels made of strong staves and lined with paper. The eentners is sold for 24 thalers 
($1.69). It is applied to the manufacture of pigments, and in the manufacture of glass, in dyeing, and lately in enor- 
mous quantities in the preparation of aniline colors, That part of the arsenious acid which settles in the part of the 
canal nearest to the furnace is usually mixed to a certain extent with fine particles of ore dust, which have been me- 
chanically carried along with it, and this is especially used in the fabrication of ‘White Glass” so called. This 
“White Glass”’ is nothing more or less than melted arsenious acid. It is a homogenous mass translucent and slighty 
yellow to milk white, with conchoidal fracture and strong vitreous lustre. The manufacture of ‘‘ White Glass” 
is accomplished in small iron kettles which are placed over the fire place, their rims just reaching the level 
of the brick roof of the latter. Movable iron covers shaped like stove pipes and narrowing towards the 
top are placed over these kettles, and connect at their upper ends with the chimney. These covers are 3 
to 4 feet in height and about 1} feet in diameter at the base. The Process depends upon the property of the arsen- 
ious acid to sublime before it melts. The heat sublimes the arsenious acid which melts and settles on the hot walls 
of these covers. When so much has collected there that the gases can no longer find egress to the chimney, the 
covers are taken off, and the ‘‘ White Glass’? knocked out of them and packed in kegs or barrels lined with paper. 
Only a small portion of the arsenious acid escapes into the chimney. The impurities remain behind in the botttom 
of the kettle. 

The least admixture of soot or sulphur causes rough and streaky glass. The sublimation point of arsenious acid 
is somewhere about 230° C. 


MANUFACTURE OF RED GLASS. 


The ores containing arsenical and iron pyrites are used in the process. The percentage of arsenic varies from 
10 to 12 p. c. 

The ore is distilled in clay retorts similar to those employed in the manufacture of illuminating gas. The sulphide 
of arsenic sublimed by the fire of stone coal beneath the retorts, deposits in boxes of sheet iron inserted into the small 
ends of the retorts, partly as powder and partly in a melted state. : 

The residue which remains in the retort contains very little arsenic, but- consists principally of a magnetic 
sulphide of iron somewhat like magnetic pyrites. It is broken into small pieces, and delivered to the sulphuric acid 
works to be used in making sulphuric acid. The arsenic collected in the iron boxes is a heterogeneous and variously 


colored mass, possessing a stony appearance on fresh surfaces of fracture. 
In order to convert the material into ‘‘Red Glass” it is first purified by melting it up in cast-iron kettles, and 
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stirring it thoroughly when in a liquid state by means of iron rods in order to bring the impurities to the pene 
whence they can be removed. - ae a 
The desired shade of color is then obtained by adding either sulphur or metallic arsenic. =! 
By adding sulphur the color is made a darker red, and by arsenic a brighter red. On cooling, this material for 
a homogeneous mass of cherry red color. In general terms it may be stated to be a sulphide of arsenic, in which 
percentges of the component elements vary according to circumstances. oe e 
This ‘Red Glass’? is known in the arts as Realgar, and is worth from 12 to 15 Phnlore ($9 to 11. 25) ce 
It is used by tanners to remove the hair from the hides. 
‘Yellow Glass’’ is also a sulphide of arsenic with a higher percentage of sulphur, and is prepared in 
manner. ; 
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THE ARAWACK LANGUAGE OF GUIANA IN ITS LINGUISTIC AND ETHNOLOGICAL RELATIONS. 


BY D. G. BRINTON, M. D. 
Read Aug. 10, 1870. 


The Arawacks are a tribe of Indians who at present dwell in British and Dutch Guiana, between the Corentyn 
and Pomeroon rivers. They call themselves simply /ukkwnuw, men, and only their neighbors apply to them the con- 
temptuous name aruac (corrupted by Europeans into Aroaquis, Arawaaks, Aroacos, Arawacks, etc.), meal-eaters, 
from their peaceful habit of gaining an important article of diet from the amylaceous pith of the Mauritia flexuosa 
palm, and the edible root of the cassava plant. 

They number only about two thousand souls, and may seem to claim no more attention at the hands of the 
ethnologist than any other obscure Indian tribe. But if it can be shown that in former centuries they occupied the 
whole of the West Indian archipelago to within a few miles of the shore of the northern continent, then on the question 
whether their affiliations are with the tribes of the northern or southern mainland, depends our opinion of the course 
of migration of the primitive inhabitants of the western world. And if this is the tribe whose charming simplicity 
Columbus and Peter Martyr described in such poetic language, then the historian will acknowledge a desire to 
acquaint himself more closely with its past and its present. It is my intention to show that such was their former 
geographical position. 

While in general features there is nothing to distinguish them from the red race elsewhere, they have strong 
national traits. Physically they are rather undersized, averaging not over five feet four inches in height, but strong- 
limbed, agile, and symmetrical. Their foreheads are low, their noses more allied to the Aryan types than usual with 
their race, and their skulls of that form defined by craniologists as orthognathie brachycephalic. 

From the earliest times they have borne an excellent character. Hospitable, peace-loving, quick to accept the 


humbler arts of civilization and the simpler precepts of Christianity, they have ever offered a strong contrast to their 


neighbors, the cruel and watlike Caribs. They are not at all prone to steal, lie, or drink, and their worst faults are 
an addiction to blood-revenge, and a superstitious veneration for their priests. 

They are divided into a number of families, over fifty in all, the genealog‘es of which are carefully kept in the 
female line, and the members of any one of ‘which are forbidden to intermarry. In this singular institution they 
resemble many other native tribes. . 


LANGUAGE. 


The earliest specimen of their language under its present name is given by Johannes de Laet in his Noous Orbis, 
seu Descriptio Indie Occidentalis (Lugd. Bat. 1638). It was obtained in 1598. In 1788 the Moravian brethren 
founded several missionary stations in the country, but owing to various misfortunes, the last of their posts was given 

up in 1808. To them we owe the only valuable monuments of the language in existence. 
Their first instructor was a mulatto boy, who assisted them in translating into the Arawack a life of Christ. I 
cannot learn that this is extant. Between 1748 and 1755 one of the missionaries, Theophilus Schumann, composed a 
dictionary, Deutsch-Arawakisches Werterbuch, and a grammar, Deutsch- Arawakische Sprachlehre, which have remained 
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in manuscript in the library of the Moravian community at Paramaribo. Schumann died in 1760, and as he was the 
first to compose such works, the manuseript dictionary in the possession of Bishop Wullschlagel, erroneously referred 
by the late Professor von Martius to the first decade of the last century, is no doubt a copy of Schumann’s. 

In 1807 another missionary, C. Quandt, published a Nachricht von Surinam, the appendix to which contains the 
best published grammatical notice of the tongue. The author resided in Surinam from 1769 to 1780. 

Unquestionably, however, the most complete and accurate information in existence concerning both the verbal 
wealth and grammatical structure of the language, is contained in the manuscripts of the Rev. Theodore Schultz, now 
in the library of the AMERIcAN PrtLosopHicaL Society. Mr, Shultz was a Moravian missionary, who was stationed 
among the Arawacks from 1790 to 1802, or thereabout. The manuscripts referred to are a dictionary and a grammar, 
The former is a quarto volume of 622 pages. The first 5385 pages comprise an Arawack-German lexicon, the 
remainder is an appendix containing the names of trées, stars, birds, insects, grasses, minerals, places, and tribes. 
The grammar, Grammattikalische Sitze von der Aruwakkischen Sprache, isa12mo volume of 173 pages, left in an 
unfinished condition. Besides these he left at his death a translation of the Acts of the Apostles, which was pub- 
lished in 1850 by the American Bible Society under the title Act Apostelnu. It is from these hitherto unused sources 
that I design to illustrate the character of the language, and study its former extension. ! 


PHONETICS. 


The Arawack is described as “the softest of all the Indian tongues.’?? It is rich in vowels, and free from 
gutturals. The enunciation is distinct and melodious, As it has been reduced to writing by Germans, the German 
value must be given to the letters employed, a fact which must always be borne in mind in comparing it with the 
neighboring tongues, nearly all of which are written with the Spanish orthography. 

The Arawack alphabet has twenty letters : a,b, -d3"6;° 2, bij, kK, 2, IN, 0, De dy te 5, ae Eee 

Besides these, they have a semi-vowel written 2 the sound of which in words of the masculine gender approaches 
1, in those of the neuter gender r. Theo and u, and the t and d, are also frequently blended. The w has not the 
German but the soft English sound, asin we. The German dipthongs x, «, eu, ei, ii, are employed. The accents 
are the long *, the acute >, and that indicating the emphasis “. The latter is usually placed near the commencement 
of the word, and must be carefully observed. 

NOUNS. 


. 


Like most Indians, the Arawack rarely uses a noun in the abstract. An object in his mind is always connected 
with some person or thing, and this connection is signified by an affix, a suffix, or some change in the original form 
of the word. ‘To this rule there are some exceptions, as bahi a house, siba a stone, hiiruawoman. Ddddikan hidru, 
Isee a woman. Such nouns are usually roots. Those derived from ver ‘bal roots are still more rarely empl aee inde- 
pendently. 


Numpers. The plural has no regular termination. Often the same form serves for both numbers, as is the case 
in many English words. Thus, ¢tme fish and fishes, séba stone and stones, kansiti a lover and lovers. The most 
common plural endings are ati, uti, and anu, connected to the root by a euphonic letter ; as uju mother, ujunuti ‘ 
mothers, été father, ittinaté fathers, kansissia a loved one, kansissiannu loved ones. ak, 

Of a dual there is no trace, nor does there seem to be of what is called the American plural (exclusive or ine 
clusive of those present). But there is a peculiar plural form with a singular signification in the language, which is 


4 


1 Since reading this.article before the Society, Prof. $. S. Haldeman has shown me a copy of a work with the title: * Die Geschichte von der Marte 
Auferstehung und Himmelfahrt unsers Herrn und Heilandes Jesu Christi, Uebersetzt in die Aruwackische Sprache und erklarend umschrieben. Philadelp! 
ruckt bey Carl List, 1799,” 8v0, pages 213, then one blank leaf, then 40 pages of *“Anmerkungen.” There is also a second title, in Arawack, and nei 
page is included in the pagination, The Arawack title begins: ° Wadaijahun Wuussada-goanti, oS oe baddia Jesus Christus,” ete. The 


at that time. ’ 
2 Brett, The Indian Tribes of Guiana, p. 11T (London, 1868), 
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worthy of note. An example will illustrate it ; dtd is father, plural ¢tinaté ; wattinati is our father, not our fathers, 
as the form would seem to signify. In other words, singular nouns used with plural pronouns, or construed with 
several other nouns, take a plural form. Petrus Johannes mutti ujinatu, the mother of Peter and John. 

Grenpers. A peculiarity, which the Arawack shares with the Iroquois® and other aboriginal languages of the 
Western continent, is that it only has two genders, and these not the masculine and feminine, as in French, but the 
masculine and neuter. Man or nothing was the motto of these barbarians. Regarded as an index of their mental 
and social condition, this is an ominous fact. It hints how utterly destitute they are of those high, chivalric feelings, 
which with us centre around woman. 

The termination of the masculine is 4, of the neuter w, and, as I have already observed, a permutation of the 
semi-vowels J and r takes place, the letter becoming 7 in the masculine, r in the neuter. A slight difference in many 
words is noticeable when pronounced by women or by men. The former would say keretin, to marry; the latter 
kerejun. The gender also appears by more than one of these changes : ipillin, great, strong, masculine ; tpirrun, 
feminine and neuter. 

There is no article, either definite or indefinite, and no declension of nouns. 


PRONOUNS. 


The demonstrative amd possessive personal pronouns are alike in form, amd, as in other American languages, are 
intimately incorporated with the words with which they are construed. <A single letter is the root of each: d I, mine, 
} thou, thine, J he, his, ¢ she, her, it, its, «w we, our, % you, your, m they, their; to these radical letters the indefinite 
pronoun ikkiiahii, somebody, is added, and by abbreviation the following forms are obtained, which are those usually 


eurrent : : 


dakia, dai, I. 
bokkia,. bui, thow. 
likia, he. 
turreha, ; she, it. 
= wakia, wai, we. 
hukia, hui, you. 
nakia, nai, they. 


Except the third person, singular, they are of both genders. In speaking, the abbreviated form is used, except where 
for emphasis the longer is chosen. 

In composition they usually retain their first vowel, but this is entirely a question of euphony. The methods of 
their employment with nouns will be seen in the following examples = 


uissiquahii, a house. 
dassiqua, my house. 
bissiqua, thy house. 

' 
liissiqua, lris house. 

' 
tiissiqua, ‘her, its house. 
wassiqua, our house. 

' 
hiissiqua, your house. 
nassiqua, their house. 
Ujuy mother. 
daiju, my mother. 
buju, thy mother. 


8 Etudes Philologiques sur quelquee Langues Sauvages de 0 Amerique, p. 87 (Montreal, 1866). 
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luju, his mother. 

tuju, : her mother. 

waijunattu, our mother. 

hujuattu, your mother. 

naijattu, their mother. 

waijunuti, : our mothers. ; 
hujunufi, your mothers. 

naijunuti, their mothers. 


Many of these forms suffer elision in speaking. Itt father, datté my father, wattinattt our father, contracted to 

i. 

wattintt (watt rarely used). 
When thus construed with pronouns, most nouns undergo some change of form, usually by adding an affix ; 


béru an axe, dédbarun my axe, tulé tobacco, dajulite my tobacco. 


ADJECTIVES. 


The verb is the primitive part of speech in American tongues. To the aboriginal man eyery person and object 
presents itself as either doing or suffering something, every quality and attribute as something which is taking place 
or existing. His philosophy is that of the extreme idealists or the extreme materialists, who alike maintain that 
nothing zs, beyond the cognizance of our senses. Therefore his adjectives are all verbal participles, indicating a state 
of existence. Thus issatu good, is from dssén to be good, and means the condition of being good, a good woman or 
thing, dissati a good man. 

Some adjectives, principally those from present participles, have the masculine and neuter terminations ¢ and w 
in the singular, and in the plural 7¢ for both genders. Adjectives from the past participles end in the singular in éssia@ 
or iissta, in the plural in annw. When the masculine ends in ¢l¢, the neuter takes urru, as wadikilli, wadikurru, 
long. j 

Comparison is expressed by adding bén or kén or adin (a verb meaning to be above) for the comparative, and 
apidi for the diminutive. Ubura, from the verb wiurau to be before in time, and adiki, from adikin to be after in 
time, are also used for the same purpose. The superlative has to be expressed by a circumlocution ; as twmaqua 
aditu tpirrun turreha, what is great beyond all else ; bokkia iissé ddéuria, thou art better than I, where the last word 
is a compound of dat wwiria of, from, than. The comparative degree of the adjectives corresponds to the intensive 
and frequentative forms of the verbs; thus ¢pirrun to be strong, ipirrw strong, ipirrub2n and ipirrubessabun to be 
stronger, ¢pirrubetu and tipirrubessabutu stronger, that which is stronger. 

The numerals are wonderfully simple, and well illustrate how the primitive man began his arithmetic. They 
are i— 
abba. 
biama, plural biamannu. 
kabbuhin, plural kubbuhininnu. 
bibiti, plural bibitinu. 
abbatekkabe, plural abbatekabbunu. 
abbatiman, plural abbatimanninu. 
biamattiman, plural biamattimanninu. 
kabbuhintiman, plural kabbuhintimanninu. 
bibitiman, plural bibititumanninu. 
biamantekabbe, plural biamantekabunu. 


Saorraprwse 


— 
Oo 


Now if we analyze these words, we discover that abbatekkdbe five, is simply abba one, and akkabu hand ; that the 
word for six is literally ‘‘one [finger] of the other [hand],’’ for seven “two [fingers] of the other [hand],’’ and so 


> 
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on to ten, which is compounded of biama two, and akkabu hands. Would they count eleven, they say abba kutihibena 
one [toe] from the feet, and for twenty the expression is alba lukku one man, both hands and feet. Thus, in truth, 
they have only four numerals, and it is even a question whether these are primitive, for kabbuhin seems a strength- 
ened form of adda, and bibuti to bear the same relation to biama. Therefore we may look back to a time when this 
nation knew not how to express any numbers beyond one and two. 

Although these numbers do not take peculiar terminations when applied to different objects, as in the languages 
of Central America ané@ Mexico, they have a great variety of forms to express the relationship in which they are used. 
The ordinals are : 


atenennuati, first. 
ibiamattéti, second. 
wakébbuhinteti, our third, etc. 


To the question, How many at a time? the answer is: 


likinnekewai, one alone. 


biamanuman, two at a time, etc. 
If simply, How many ? it is: 


abbahu, : one. 
biamahu, two. 


If, For which time? it is: 


tibiakuja, for the first time. 
tibiamattétu, for the second time. 
and so on. 


VERBS. 


The verbs are sometimes derived from nouns, sometimes from participles, sometimes from other verbs, and have 
reflexive, passive, frequentative, and other forms. Thus from lana, the name of a certain black dye, comes lannatiin 
to color with this dye, alannatunna to color oneself with it, alannattukuttun to let oneself be colored with it, alanatiu- 
kuttunnua to be colored with it. 


s ty s 
The infinitive ends in in, un, an, dn, unnua, én, and in. Those in én, tin, an, and dn are transitive, in wnnwa 


are passive and neuter, the others are transitive, intransitive, or neuter. 
The passive voice is formed ty the medium of a verb of permission, thus: 


amalitin, to make. 
amalitikittin, to let make. 
amalitikittunnua, to be made. 
assimakin, to call. 
assimakuttiin, to let call. 
assimakuttinnua, to be called. 


The personal pronouns are united to the verbs as they are to the nouns. They precede all verbs except those 
whose infinitives terminate in én, in, and én, to which they are suffixed as a rule, but not always. When they follow 
the verb, the forms of the pronouus are either de, bu, the, n she, it, w, hu, je or da, ba, la, ta, wa, ha, na. The latter 
are used chiefly where the negative prefix m, ma or maya is employed. Examples: 


hallikebben, to rejoice. 
hallikebbéde, I rejoice. 
hallikebbébu, thou rejoicest. 
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hallikebbéi, 
hallikebbén, 
hallikebbéu, 
hallikebbéhi, 
hallikebbéje, 


. 


majauquada, 
majéuquaba, 
majauquala, 

majauquata, 

majauquawa, 
majéuquaha, 
majduquana, 


majauquan, to remain. 


he rejoices. 
she rejoices. 
we rejoice. 
you rejoice. 
they rejoice. 


I remain. 

thou remainest. 
he remains. 
she remains. 
we remain. 
you remain. 
they remain. 


Moops anv TrEnsEs. Their verbs have four moods, the indieative, optative, imperative, and infinitive, and five 


tenses, one present, three preterites, and one future. 


The rules of their formation are simple. By changing the 


termination of the infinitive into a, we have the indicative present, into 0¢ the first preterite, into buna the second 


preterite, into kuba the third preterite, and into pa the future. The conjugations are six in number, and many of 


the verbs are irregular. The following verb of the first conjugation illustrates the general rules for conjugation : 


ayahaddin, 


Present tense : 
dayahadda, 
bujahadda, 
lujahadda, 
tiijjahadda, 
wayahadda, 
hujahadda, 
nayuhadda, 


First preterite—of to-day : 


dayahaddibi,. 
bujahaddibi, 
lijahaddibi, 
tujahaddibtr, 
wayahaddibi, 
hujahaddibi,. 
nayahaddibi, 


INDICATIVE Moon. 


Second preterite—of yesterday or the day before. 


to walk. 


I walk. 

thou walkest. 
he walks. 

she walks. 
‘we walk. 

you walk. 
‘they walk. 


} walked to-day. 
thou walked to-day. 
he walked to-day. 
she walked to-day. 
we walked to-day. 
you walked to-day. 
they walked to-day. 


dayahaddibiina, I walked yesterday or the day before. 

bujahaddibiina, thou walked yesterday or the day before. 

lijahaddibuna, he walked yesterday or the day before. 

tujahaddibiimna, she walked yesterday or the day before. * 
wayahaddibiina, we walked yesterday or the day before. 

hujahaéddibiina, you walked yesterday or the day before. 

nay ahaddibiina, 


they walked yesterday or the day before. 
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Third preterite—at some indefinite past time : 


Future: 


Present : 


First preterite : 


Second preterite : 


Third preterite : 


dayahaddakuba, 
bujahaddakuba, 
lijahaddakuba, 
tujahéddakuba, 
wayahdddakuka, 
hujahaéddakuba, 
nayahdiddakuba, 


dayahaddipa, 
bujahaddipa, 
lijahaddipa, 

tujahaddipa, 

wayahdddipa, 
hujahaddipa, 
nayahaddipa, 


OprativE Moon. 


dayahaddama or dayahaddinnika, 
dayahaddinnikaébima. 
dayahaddinbiinama. 


dayahaddinnikubama. 


IMPERATIVE Moop. 


bujahaddate or bujahaddalte, 
hiijahaddate or hujahaddalte, 
nayahaddate, 
wayahaddali, 


PARTICIPLES. 
ayahaddinnibi, 


ayahaddinnibiina, 
ayahaddinnikuba, 
ayahaddinnipa, 


GERUND. 
ayahaddinti. 


ayahaddinnibia. 


The following forms also belong to this verb: 


ayahaddinnibiakubima, 
ayahaddahalin, 


RELATIONS. 


I walked. 
thou walked. 
he walked. 
she walked. 
we walked. 
you walked. 
they walked. 


T shall walk. 
thou wilt walk. 
he will walk. 
she will walk. 
we shall walk. 
you will walk. 
they will walk. 


I may walk. 


walk thou. 
walk ye. 

let them walk. 
let us walk. 


to have walked to-day. 


to have walked yesterday. 


to have walked. 
to be about to walk. 


to may or can walk. 
one who walks there (infinitive form). 
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As in all polysynthetic languages, other words and particles can be incorporated in the verb to modify its 


meaning, thus : 


dayahaddaruka, 
dayahaddakanika, 
dayahaddahittika, 
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as I was walking. 
I walk a little. 
I walk willingly. 
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In this way sometimes words of formidable length are manufactured, as: 
massukussukuttunnuanikaebibu, you should not have been washed to-day. 


Negation may be expressed either by the prefix m or ma, as mayahaddinikade, I do not walk (where the prefix 
throws the pronoun to the end of the word, and gives it the form appropriate for that position), or else by the adverb 
kurru, not. But if both these negatives are used, they make an affirmative, as madittinda kurru Gott, I am not 
unacquainted with God. : 


COMPOSITION OF WORDS AND SENTENCES. : - 


‘In general,”’? remarks Prof. Von Martius, ‘‘this language betrays the poverty and cumbroasness of other South 
American languages ; yet in many expressions a glimpge is caught of a far reaching, ideal background.” We see 
it in the composition and derivation of some words; from haikan to pass by, comes haikahu death, the passing 
away, and atihakii marriage, in which, as in death, the girl is lost to her parents ; from kassan to be pregnant, comes 
kassaku the firmament, big with all things which are, and kassahu behii, the house of the firmament, the sky, the 
day ; from wkkii the heart, comes wkkiirahi the family, the tribe, those of one blood, whose hearts beat in unison, and 
tikiiahi a person, one whose heart beats and who therefore lives, and also, singularly enough, wkkiurahit pus, no doubt 
from that strange analogy which in so many other aboriginal languages and myths identified the product of suppu- 
ration with the semen masculinum, the physiological germ of life. 

The syntax of the language is not clearly set forth by any authorities. Adjectives generally, but not always, 
follow the words they qualify, and prepositions are usually placed after the noun, and often at the end of a sentence ; 
thus, peru (Spanish perro) assimakaka naha a, the dog barks her at. To display more fully the character of the 
tongue, I shall quote and analyze a verse from the Act Apostelnu, the 11th verse of the 14th chapter, which in the 
English Protestant version reads : 

And when the people saw what Paul had done, they lifted up their voices, saying in the speech of Lycaonia, 
he gods are come down to us in the likeness of men. 

In Arawack it is: 

Addikitti uijuhu Paulus anissiibiru, kakannakiiku na assimakika hiirkiiren Lycaonia adian ullukku hiddin : 
Amallitakoananutti lukkunu dia na buté wakkarruhu, nattukuda aijumiineria wibiti hinna. 

Literally : 

They—seeing (addin to see, gerund) the—people Paulus what—had been done (anin to do, anissia to have 
been done), loudly they called altogether the—Lycaonia speech in, thus, The—gods (present participle of amallitin to — 
make ; the same appellation which the ancient Greeks gave to poets, 70'j774! makers, the Arawacks applied to the | 
divine powers) men like, us to now (buté nota presentis) arce—come—down from—above—down—here ourselves — 
because—of. . : ’ vip? 

AFFILIATIONS OF THE ARAWACK. : c 


The Arawacks are essentially of South American origin and affiliations. The earliest explorers of the mainland 
report them as living on the rivers of Guiana, and having settlements even south of the Equator.5 De Laet in his LN aoe 


map of Guiana locates a large tribe of ‘‘ Arowaccas’’ three degrees south of the line, on the right bank of er y 
Amazon. Dr. marc sae his travels in Brazil met with fixed villages of them near Fonteboa, on ihe river Sol : 


“fit of them in ie province of Santa Mar ta, in the mountains south of Lake Maracaybo.7 é ee: 
While their language has great verbal differences from the Tupi of Brazil and the Carib, it has also many 


4 Beitrage zur Ethnographie und Sprashenkunde Amerika's zumal Brasiliens, B, T., p. 705 (Leipzig, 1867). ten Prin 
5 De Lact, Novus Orbis, lib. xvii., cap. vi. 


© Martius, Zthnographie und Sprachenkunde Amerika’s, B. I., 8. 687. 


7 Antonio Julian, La Perla de la Ameria, la Provincia de Santa Marta, p, 149. 
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similarities with both. ‘The Arawack and the Tupi,” observes Professor Von Martius, ‘‘are alike in their syntax, 
in their use of the possessive and personal pronouns, and in their frequent adverbial construction ;’’ § and in a letter 
written me shortly before his death, he remarks, in speaking of the similarity of these three tongues: ‘‘Ich bin 
iiberzeugt dass diese [die Cariben] eine Elite der Tupis waren, welche erst spit auf die Antillen gekommen sind, wo 
die alte Tupi—Sprache in kaum erkennbaren Resten iibrig war, als man sie dort aufzeichnete.’’ I take pleasure in 
bringing forward this opinion of the great naturalist, not only because it is not expressed so clearly in any of his 
published writings, but because his authority on this question is of the greatest weight, and because it supports the 
view which I have elsewhere advanced of the migrations of the Arawack and Carib tribes.? These “ hardly recog- 
nizable remains of the Tupi tongue,” we shall see belonged also to the ancient Arawack at an epoch when it was 
less divergent than it now is from its primitive form. While these South American affinities are obvious, no relation- 
ship whatever, either verbal or syntactical, exists between the Avawack and the Maya of Yucatan, or the Chahta- 


-Mvskoki of Florida and the northern shore of the Gulf of Mexico. 


As it is thus rendered extremely probable that the Arawack is closely connected with the great linguistic families 
of South America, it becomes of prime importance to trace its extension northward, and to determine if it is in any 
way affined to the tongues spoken on the West India Islands, when these were first discovered. 

The Arawacks of to-day when asked concerning their origin point to the north, and claim at some not very 
remote time to have lived at Kairi, an island, by which generic name they mean Trinidad. This tradition is ina 
measure proved correct by the narrative of Sir Walter Raleigh, who found them living there in 1595,!° and by the 
Belgian explorers who in 1598 collected a short vocabulary of their tongue. This oldest monument of the language 
has sufficient interest to deserve copying and comparing with the modern dialect. It is as follows : 


LATIN. ARAWACK, 1598. ARAWACK, 1800. 
pater, pilplii, itti. 

mater, saeckee, uju. 

caput, wassijehe, waseye. 
auris, wadycke, wadihy. 
oculus, wackosije, wakusi. 
nasus, wassyerli, wasiri. 

0s, dalerocke, daliroko. 
dentes, darii, dari. 

erura, dadane, dadaanah. 
pedes, dackosye, dakuty. 
arbor, hada, adda. 
arcus, semarape, semaara-haaba. 
sagitte, symare, semaara. 
luna, cattehel, katsi. 

ON Fy adaly, hadalli. 


The syllables wa our, and da my, prefixed to the parts of the human body, will readily be recognized. When it 
is remembered that the dialect of Trinidad no doubt differed slightly from that on the mainland; that the modern 
orthography is German and that of De Lact’s list is Dutch; and that two centuries intervened between the first 
and second, it is really a matter of surprise to discover such a close similarity. Father and mother, the only two 
words which are not identical, are doubtless different expressions, relationship in this, as in most native tongues, 
being indicated with excessive minuteness. 

“The chain of islands which extend from Trinidad to Porto Rico were called, from their inhabitants, the Caribby 
islands. The Caribs, however, made no pretence to have ocenpied them for any great length of time. They dis- 
8 Ethnographie, etc., B. oa 8.714. 


9 The Myths of the New World; a Treatise on the Symbolism and Mythology of the Red Race of America, p- 32 (New York, 1868), 
10 The Discoverie of Guiana, p 4 (Hackluyt, Soc., London, 1842), 
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tinctly remembered that a generation or two back they had reached them from the mainland, and had found them 
occupied by a peaceful race, whom they styled Ineri or Igner?. The males of this race they slew or drove into the 
interior, but the women they seized for their own use. Hence arose a marked difference between the languages of 
the island Caribs and their women. The fragments of the language of the latter show clearly that they were of 
Arawack lineage, and that the so-called Igneri were members of that nation. It of course became more or less 
corrupted by the introduction of Carib words and forms, so that in 1674 the missionary De la Borde wrote, that 
‘although there is some difference between the dialects of the men and women, they readily understand each 
other ;’’!! and Father Breton in his Carib Grammar (1665) gives the same forms for the declensions and conjugations 
of both. 

As the traces of the ‘‘island Arawack,”’ as the tongue of the Igneri may be called, prove the extension of this 
tribe over all the Lesser Antilles, it now remains to inquire whether they had pushed their conquests still further, and 


had possessed themselves of the Great Antilles, the Bahama islands, and any part of the adjacent coasts of Yucatan 
4 


“ - 


All ancient writers agree that on the Bahamas and Cuba the same speech prevailed, except Gomara, who avers 
that on the Bahamas ‘great diversity of language’? was found.'2 But as Gomara wrote nearly half a century after 
those islands were depopulated, and has exposed himself to just censure for carelessness in his statements regaiding 
the natives, !3 his expression has no weight. Columbus repeatedly states that all the islands had one language though 
differing, more or less, in words. 'The natives he took with him from San Salvador understood the dialects in both 
Cuba and Haiti. One of them on his second voyage served him as an interpreter on the southern shore of Cuba,'4 

In Haiti, there was a tongue current all over the island, called by the Spaniards la lengua universal and la 
engua cortesana. This is distinctly said by all the-historians to have been but very slightly different from that of 

- Cuba, a mere dialectic variation in accent being observed.!5 Many fragments of this tongue are preserved in the 


or Florida. 


narratives of the early explorers, and it has been the theme for some strange and wild theorizing among would-be 
philologists. Rafinesque christened it the ‘‘Taino”’ language, and discovered it to be closely akin to the ‘‘ Pelasgic”’ of 
Europe.!® The Abbé Brasseur de Bourbourg will have it allied to the Maya, the old Norse or Scandinavian, the ancient 
Coptic, and what not. Rafinesque and Jegor von Sivors!? have made vocabularies of it, but the former in so uncritical, 
and the latter in so superficial a manner, that they are worse than useless. 

Although it is said there were in Haiti two other tongues in the small contiguous provinces of Macorix de arriba 
and Macorix de abajo, entirely dissimilar from the lengua universal and from, each other, we are justified in assuming 
that the prevalent tongue throughout the whole of the Great Antilles and the Bahamas, was that most common in 
Haiti. Ihave, therefore, perused with care all the early authorities who throw any light upon the construction and 
vocabulary of this language, and gathered from their pages the scattered information they contain. The most valu- 
able of these authorities are Peter Martyr de Angleria, who speaks from conversations with natives brought to Spain 
by Columbus, on his first voyage, '!§ and who was himself, a fine linguist, and Bartolomé de las Casas. The latter cameas — 
a missionary to Haiti, a few years after its discovery, was earnestly interested in the natives, and to some extent 
acquainted with their language. Besides a few printed works of small importance, Las Casas left twolargeand 
valuable works in manuscript, the Historia General de las Indias Occidentales, andthe Historia Apologetica de las” 
Indias Occidentales. A copy of these, each in four large folio volumes, exists in the Library of Congress, where I ae 


1 Relation de U Orignne, ete., des Caraibes, p. 39 (Paris, 1674). 


12"*Havia mas policia entre ellos [los Lucayos,] i mucha diversidad de Lenguas.” Hist. > las Indias, cap. 41. 
8 Las Casas, in the Historia General de las Indias Occid, lib. 1, cap. 27, criticizes him severely. 


4 Columbus says of the Bahamas and Cuba; “toda la lengua es unay todos amigos” (Navarrete, Viages, Tomo 1,p. 46.) The natives of Guan 
conversed with those of Haiti “porque todos tenian unalengua,” (ibid, ». 86.) In the Bay of Samanaa different dialect but the same language was found fe 

15 Gomara says the language of Cuba is “algo diversa,” from that. of Espanola, (dist. de las Indias, cap,41,) Oviedo says that though the natives of the two 
islands differ in many words, yet they readily understand each other, (Hist. de las Indias, lib. XVII, cap. 4.) 

146 The American Nations. chap. vu, (Philadelphia, 1836.) 

7 Cuba, die Perle der Antillen, p.72. (Leipzig, 1851.) The vocabulary contains 33 words, “aus dem Cubanischen.” Many are incorrect both i 
pronunciation, 


18 When Columbus returned from his first voyage, he brought with him ten natives from the Bay of Samana in Hayti, and afew from Guanah: 


' 
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consulted them. They contain a vast amount of information relating to the aborigines, especially the Historia 
Apologetica, though much of the author’s space is occupied with frivolous discussions and idle comparisons. 

In later times, the scholar who has most carefully examined the relics of this ancient tongue, is Senor Don 
Estevan Richardo, a native of Haiti, but who for many years resided in Cuba. His views are contained in the 
preface to his Diccionario Provincial cast-razonado de Voces Cubanas, (Habana, 2da ed, 1849). He has found very 
many words of the ancient language retained in the provincial Spanish of the island, but of course in a corrupt form. 
In the vocabulary which I have prepared for the purpose of comparison, I have omitted all such corrupted forms, and 
nearly all names of plants and animals, as it is impossible to identify these with certainty, and in order to obtain 
greater accuracy, have used, when possible, the first edition of the authors quoted, and in most instances, given under 
; each word a reference to some original authority. 

From the various sources which I have examined, the alphabet of the lengua universal appears to have been as 

follows: a,b, d, e, (rarely used at the commencement of a word), g, j, (an aspirated guttural like the Catalan j, or 

4 as Peter Martyr says, like the Arabic ch), i (rare), 1 (rare), m, n, 0 (rare,) p, q, T, 8, t, u, y. These letters, it will be 
remembered, are as in Spanish. . 


_ The Spanish sounds z, ce, ci (English th,) l, and v, were entirely unknown to the natives, and where they appear 
in indigenous words, were falsely written for land b. The Spaniards also frequently distor ted the native names by 
writing x for j, s, and z, by giving j the sound of the Latin y, and by confounding h, j, and f, as the old writers fre- 
quently employ the h to designate the spiritus asper, whereas in modern Spanish it is mute.'® 
Peter Martyr found that he could reduce all the words of their language to writing, by means of the Latin letters 
without difficulty, except in the single instance of the guttural j. He, and all others who heard it spoken, describe 
it as “‘soft and not less liquid than the Latin,’ ‘rich in vowels and pleasant to the ear,’’? an idiom ‘‘ simple, sweet, 
and sonorous.’’2° 
In the following vocabulary I have not altered in the least the Spanish orthography of the words, and so that the 
analogy of many of them might at once be preceived, I have inserted the corresponding Arawack expression, which, 
it must be borne in mind, is to be pronounced by the German alphabet. 


‘ 


-VocaBunary oF THE ANCIENT LANGUAGE OF THE GREAT ANTILLES. : 


*y 


Aji, red pepper. Arawack, achi, red pepper. 
Aon, dog (Las Casas, Hist. Gen. lib. I, c. 120). Island Ar. dnli, dog. 
“oes Areabueo, a wood, a spot covered with trees (Oviedo, Hist. Gen. de las Indias, lib. VI, ¢, 8). Ar. arragkaragkadin 
the swaying to and fro of trees. 
ay Areito, a song chanted alternately by the priests and the fash at their feasts. (Oviedo, Hist. Gen. lib. VY, c. 1.) 
Ar. aririn to name, rehearse. 
so Bagua, the sea. Ar. bara, the sea. ; 
Bajaraque, ¢ a large house holding several hundred persons. From this comes Sp. barraca, Eng. barracks. Ay. 


Bajo title applied to sub-chiefs ruling eae (Las Casas, Hist. Apol. cap. 120). Probably ‘‘house-ruler,”’ 


bacoa, a loft for fe "niga (Oviedo, Hist. Gen. lib. VII, tap 1). From this the English barbacue. Ar. 


# * 
wie ae 

ho ae 

ee a | - 


ee se omnium iMarum linguam nostris literis Latinis, sine ullo discrimine, scribi compertum est,” (De Rebus 
mn Advertendum est, nullam inesse adspirationem vocabulis eorum, quae non aco effectum literae consonantis ; 
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‘ 


Batay, a ball-ground ; bates, the ball; batey, the game. (Las Casas, Hist. Apol. c. 204). Ar. battatan, to be 
round, spherical.2! ; 

Batea, a trough. (Las Casas, Hist. Apol. c. 241.) 

Bejique, a priest. Ar. piaye, a priest. 

Bixa, an ointment. (Las Casas, Hist. Apol. eap. 241.) 

Cai, cayo, or cayco, an island. From this the Sp. cayo, Eng. key, in the ‘‘Florida keys.”? Ar. kairt, an island. 

Caiman, an alligator, Ar. kaiman, an alligator, lit. to be strong. 

Caona or eduni, gold. (Pet. Martyr, Decad. p. 26, Ed. Colon, 1564). Ar. kaijaunan, to be precious, costly. 

Caracol, a conch, a univalve shell. From this the Sp. caracol. (Richardo, Dice. Provin. s. v). Probably from 
Galibi caracoulis, trifles, ornaments. (See Martius, Sprachenkunde, B. 0, p. 332.) 

Caney or cansi, a house of conical shape. 

Canoa, a boat. From this Eng. canoe. Ar. kannoa, a boat. 

Casique, a chief. This word was afterwards applied by Spanish writers to the native rulers throughout the New 
World. Ar. kassiquan (from ussequa, house), to have or own a house or houses; equivalent, therefore, to the Eng. 
landlord. 

Cimu or simu, the front, forehead ; a beginning. (Pet. Martyr, Decad. p. 802.) Ar. eme or uime, the mouth of 
a river, wimelian, to be new. 

Coaibai, the abode of the dead. 

Cohoéba, the native name of tobacco. 

Conuco, a cultivated field. (Oviedo, Hist. Gen. lib. vir, cap. 2.) 

Duhos or duohos, low seats (unas baxas sillas, Las Casas, Hist. Gen. lib. I, cap 96. Oviedo, Hist. Gen. lib, V. cap. 
1. Richardo, sud voce, by a careless reading of Oviedo says it meansimages). Ar. dulluhu or durruhu, a seat, a bench. 

Goeiz, the spirit of the living (Pane, p. 444); probably a corruption of Guayzas. Ar. akkuyaha, the spirit of 
4 living animal. 

Gua, a very frequent prefix: Peter Martyr says, “‘ Est apud eos articulus et pauca sunt regum praecipue nominum 
quae non incipiant ab hoc artieulo gua.’? (Decad. p. 285.) Very many proper names in Cuba and Hayti still retain 
it. The modern Cubans pronounce it like the English w with the spiritus lenis. It is often written oa, wa, oua, and 
lua. It is not an article, but corresponds to the ah in the Maya, and the gue in the Tupi of Brazil, from which latter 
it is probably derived.22 

Guaca, a vault for storing provisions. 

Guacabina, provisions for a journey, supplies. 

Guacamayo, a species of parrot, macrocercus tricolor. 

Guanara, a retired stop. (Pane, p. 444); a species of dove, columba zenaida (Richardo, 8. Y.) 

Guanin, an impure sort of gold. 

Guaoxeri, a term applied to the lowest class of the inhabitants (Las Casas, Hist. Apol. cap. 197.) Ar.wakaijaru, 
worthless, dirty, wakaijatti iki, a worthless fellow. 

Guatiao, friend, companion (Richardo). Ar. ahati, companion, playmate. 

Guayzas, masks or figures (Las Casas, Hist. Apol. cap. 61). Ar. akkuyaha, living beings. 

Haba, a basket (Las Casas, Hist. Gen. lib. m1, cap. 21). Ar. hadda, a basket. 

Haiti, stony, rocky, rough (Pet. Martyr, Decades). Ar. aessi or aetti, a stone. 

Hamaca, a bed, hammock. Ar. hamaha,a bed, hammock. 

Hico, a rope, ropes (Oviedo, Hist. Gen. lib. v, cap. 2). 


21 There was a ball-ground in every village. It was “tres veces mas luenga que ancha, cercada de unos lomillos de un palmo 0 dos de alto.” The ball was 


“como las de viento nuestras mas no cuanto al salto, que era mayor que seis delas de viento.” (Las Casas, Historia Apologetica, caps, 46, 204.) Perhaps the 
ball was of indiarubber, 

22 (Gue ou Gui, signal de vocativo, mas so em pregado pelos homems.” Dias Diccionario da Lingua Tupy chamada Lingua Geral dos Indigenas do Brazil, p. 60 
(Lipsia, 1858). 
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Hobin, gold, brass, any reddish metal. (Navarrete Viages, 1, p. 134, Pet. Martyr, Dec. p. 303). Ar. hobin, red. 
Huiho, height. (Pet. Martyr, p. 304). Ar. atiwmiin, above, high up. ; 
Huracan, a hurricane. From this Sp. hwracan, Fr. ouragan, German Orkan, Eng. hurricane. This word is 
given in the Livre Sacré des Quich2s as the name of their highest divinity, but the resemblance may be accidental. 
Father Ximenes, who translated the Livre Sacre, derives the name from the Quiché hu rakan, one foot. Father 
Thomas Coto, in his Cakchiquel Dictionary, (MS. in the library of the Am. Phil. Soc.) translates diablo by hurakan, 
but as the equivalent of the Spanish huracan, he gives ratinchet. 
Hyen, a poisonous liquor expressed from the cassava root. (Las Casas, Hist. Apol. cap. 2). 
Ttabo, a lagoon, pond. (Richardo). 
Juanna, a serpent. (Pet. Martyr, p. 65). Ar. joanna, a lizard ; jawanaria, a serpent. 
Macana, a war club. (Navarrete, Viages. x. p. 135). 
; Magua, a plain. (Las Casas, Breviss. Relat. p. 7). 
ee Maguey, a native drum. (Pet. Martyr, p. 280). 
Maisi, maize. . From this Eng. maize, Sp. mais, Ar. marist, maize. 
i, Matum, liberal, noble. (Pet. Martyr, p. 292). 
- Matunheri, a title applied to the highest chiefs. (Las Casas, Hist. Apol. cap. 197). 
_ Mayani, of no value. (‘‘nihili,”’ Pet. Martyr, p. 9). Ar. ma, no, not. 
Naborias, servants. (Las Casas, Hist. Gen. lib. 111, cap, 32). 
Nacan, middle, center. Ar. annakan, center. 
Nagua, or enagua, the breech cloth made of cotton and worn around the middle. Ar. annaka, the middle. 
Nitainos, the title applied to the petty chiefs, (regillos 0 guiallos, Las Casas, Hist. Apol. cap, 197) ; tayno vir 
bonus, taynos nobiles, says Pet. Martyr, (Decad. p. 25). The latter truncated form of the word was adopted by 
Rafinesque and others, as a general name for the people and language of Hayti. There is not the slightest authority 
for this, nor for supposing, with Von Martius, that the first syllable is a pronominal prefix. The derivation is undoubt- 
edly Ar. niiddan to look well, to stand firm, to do anything well or skilfully. 


_ Nucay or nozay, gold, used especially in Cuba and on the Bahamas. The words caona and tuod were in vogue in 
Haiti (Navarrete, Viages, Tom. 1, pp. 45, 184). ft wees 4: 
ry Operito, dead, and ' 
Opia, the spirit of the dead (Pane, pp. 443, 444), Ar. aparriin to kill, apparahun dead, lupparrikittoa he is dead. 
Quisquéia, a native name of Haiti; ‘‘vastitas et universus ac totus. Uti Greci suum Panem,”’ says Pet. Martyr 
(Decad. p. 279). ‘*Madre de las tierras,”’ Valverde translates it (Idea del valor de la Isla Espanola, Introd. p. xviii). 
s : The orthography is evidently very false. 
=z ; Sabana, a plain covered with grass without trees (terrano Ilano, Oviedo, Hist. Gen. lib. vi. cap. 8). From this 
: at Pin =" the Sp. savana, Eng. savannah. Charlevoix, on the authority of Mariana, says it is an ancient Gothic word 
_ (Histoire de l’Isle St. Domingue, i. p. 53). But it is probably from the Ar. sallaban, smooth, level. 
‘Semi, the divinities worshipped by the natives (‘‘ Lo mismo que nosotros lamamos Diablo,’ Oviedo, Hist. Gen. 
‘lib. v. cap. 1. Not evil spirits only, but all spirits), Ar. semett BOEGETONS, diviners, priests. 
‘Siba, a stone. Ar. s2ba, a stone. 
me ‘Starei, shining, glowing (relucens, Pet. Martyr, Decad. p. 304). Ar. terén to be hot, glowing, terehit heat. 
-Tabaco, the pipe used in smoking the cohoba. This word has been applied in all penne languages to the 
ae otiana tabacum itself. Ni 
pesiaberdo). IGS: itta father, daitta or datté my father’ 7 en 


s fom oe ears, fy or sea — native ans (Las Casas, Hist. Apol. cap. 199). 
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The following numerals are giveu by Las Casas (Hist. Apol. cap. 204). 

1 hequeti. Ar. hiirketat, that is one, from hirkin to be single or alone. 

2 yamosa. Ar. dbiama, two. 

3 canocum. Ar. kannikin, many, a large number, kannikukade, he has many things. 

4 yamoncobre, evidently formed from yamosa, as Ar. bidétd, four, from biama, two. 

The ‘other numerals as Casas had unfortunately forgotten, but he says they counted by hands and feet, just as 
the Arawacks do to this day. : 

Various compound words and phrases are found in different writers, some of which are readily explained from 
the Arawack. Thus twreigua hobin, which Peter Martyr translates ‘‘rex resplendens uti orichaleum,’’? in Arawack 
means ‘‘shining like something red.’’ Oviedo says that at marriages in Cuba it was customary for the bride to 
bestow her favors on every man present of equal rank with her husband before the latter’s turn came. When all 
had thus enjoyed her, she ran through the crowd of guests shouting mantcato, mantcato, ‘‘ lauding herself, meaning 
that she was strong, and brave, and hea to much.’”’*4 This is evidently the Ar. manikade, from man, manin, and 
means I am unhurt, Iam unconquered. When the natives of Haiti were angry, says Las Casas,* they would not 
strike each other, but apply such harmless epithets as buticaco, you are blue-eyed (anda para zarco de los Ojos), 
xeyticaco, you are black-eyed (anda para negro de los ojos), or mahite, you have lost a tooth, as the case might be. 
The termination aco in the first two of these expressions is clearly the Ar. acow, or aiusi, eyes, and the last men- 
tioned is not unlike the Ar. mdérikata, you have no teeth ( ma negative, ari tooth). The same writer gives for “I do 
not know,”’ the word éta, in Ar. daitia.” { 

Some of the words and phrases I have been unable to identify in the Arawack. They are duiheyniquen, dives 
fluvius, maguacochios vestiti homines, both in Peter Martyr, and the following conversation, which he says took 
place between one of the Haitian chieftians and his wife. eh 

She. Teitoca teitoca. Técheta cynéto guamechyna. Guaibbé. iene 

He. Cynato machabuca guamechyna. AH 

These words he translated: teitoca be quiet, técheta much, cynato angry, guamechyna the Lord, guaibba go, 
machabuca what is it tome. But they are either very incorrectly spelled, or are not Arawack. ; 

The proper names of localities in Cuba, Hayti and the Bahamas, furnish additional evidence that their original i 
inhabitants were Arawacks. Hayti, I have already shown has now the same meaning in Arawack which Peter Martyr 
ascribed to it at the discovery. Cubanacan, a province in the interior of Cuba, is compounded of kuba and pee 
in the center ;?7 Baracoa, the name of province on the coast, is from Ar. bara sea, koan to be there, ‘‘ the sea is there ot “a 
in Barajagua the bara again appears ; Guaymaya is Ar. waya clay, mara there is none; Marien is from Ar. nor n 
to be small or poor; Guaniguanico, a province on the narrow western extremity of the island, with the sea on either ber. 
side, is probably Ar. wuint wuini koa, water, water is there. The names of tribes such as Siboneyes, Guanti 
owe their termination to the island Arawack, eyert men, in the modern dialect hiaeru, captives, slaves. The Sibon 
are said by Las Casas, to have been the original inhabitants of Cuba.23 The name is evidently from Ar, siba, 
eyert men, ‘‘men of the rocks.’”? The rocky shores of Cuba gave them this appellation. On the other I hand the ie 


23 De Rebus Oceanicis, p. 303. ¥ Se 
*4 Hist, de las Indias, lib. xvii. cap, 4, Las Casas denies the story, and says Oviedo told it in order to prejudice people against the natives (Hist. 

Indias, lib. iii_ cap. xxiv). It is, however, probably true. a” 
2%» Historia Apologetica, cap. 198. : 


bind | \ 
20 He compares the signification of ita in Haytian to ita in Latin, and translates the former ita by no se; this is plainly an error of the ee 
se (Hist, Apologetica, caps: 241). 


27 Kubain Arawack is the sign of past time and is used a a prefix to nouns, as well asa suffix to verbs, Kubakanan ancestors, those pass L 
~who lived in past times, : 


2%'Toda la masde la gente de que peels Beko sas aquella set [Cuba] era passada y natural desta ysla Bspanola, puesto que | a mas a 


ellos, gente simplicissima, bonissima, careciente de todos Sie, y beatissima. Esta era la natural y native de aquella ysla, y llamabanse en su 
eyes, la penultima silaba luenga; y los desta por grado o por fuerza se apodearon de aquella ysla y gente della, y los tenian como sirvientes suyos 
ITist. Gen, de las Indias, MSS. lib. iil, cap. 21), sraitiess (cap, 23) he says this occurred aaRSOr CNG after the eomuerde had settled in t 
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natives of the islets of the Bahamas were called lukku katri, abbreviated to lukkatri, and lweayos, from lwkku, man, kairt 
an island, ‘“‘men of the islands ;’’ and the archipelago itself was called by the first explorers ‘‘lasislas de los Lucayos,”’ 
‘‘isole delle Lucai.’’28 The prevince in the western angle of Haiti was styled Guacaiarima, which Peter Martyr trans- 
lates ‘‘insulae podex ;’’ dropping the article, catarima is sufficiently like the Ar. katrwina, which signifies podex, Sp. 
culata, and is used geographically in the same manner as the latter word. 

The word Maya frequently found in the names of places in Cuba and Haiti, as Mayaba, Mayanabo, Mayajigua, 
Cajimaya, Jaimayabon, is doubtless the Ar. negative ma, man, mara. Some writers have thought it indicative of the 
extension of the Maya language of Yucatan over the Antilles. Prichard, Squier, Waitz, Brasseur de Bourbourg, Bas- 
tian and other ethnologists have felt no hesitation in assigning a large portion of Cuba and Haiti to the Mayas. It is 
true the first explorers heard in Cuba and Jamaica, vague rumors of the Yucatecan peninsula, and found wax and 
other products brought from there.** This shows that there was some communication between the two races, but all 
authorities agree that there was but one language over the whole of Cuba. The expressions which would lead to a 
different opinion are found in Peter Martyr. He relates that in one place on the southern shore of Cuba, the inter- 
preter whom Columbus had with him, a native of San Salvador, was at fault. But the account of the occurrence 
given by Las Casas, indicates that the native with whom the interpreter tried to converse simply refused to talk at all.?! 
Again, in Martyr’s account of Grijalva’s voyage to Yucatan in 1517, he relates that this captain took with him a 
native to serve as an interpreter ; and to explain how this could be, he adds that this interpreter was one of the Cuban 
natives ‘“‘quorum idioma, si non idem, consanguineum tamen,” to that of Yucatan. This is a mere fabrication, as 
the chaplain of Grijalva on this expedition states explicitly in the narrative of it which he wrote, that the interpreter 
was a native of Yucatan, who had been captured a year before.* 

Not only is there a very great dissimilarity in sound, words, and structure, between the Arawack and Maya, but 
the nations were also far asunder in culture. The Mayas were the most civilized on the continent, while the Arawacks 
possessed little besides the most primitive arts, and precisely that tribe which lived on the extremity of Cuba nearest 
Yucatan, the Guanataneyes, were the most barbarous on the island.% 

The natives of the greater Antilles and Bahamas differed little in culture. They cultivated maize, manioc, yams, 
potatoes, corn, and cotton. The latter they wove into what scanty apparel they required. Their arms were bows 
with reed arrows, pointed with fish teeth or stones, stone axes, spears, and a war club armed with sharp stones called 
a macana. ‘They were asimple hearted, peaceful, contented race, ‘all of one language and all friends,’’ says Colum- . 
bus ; ‘‘not given to wandering, naked, and satisfied with little,”’ says Peter Martyr ; ‘‘a people very poor in all things,”’ 
says Las Casas. 

Yet they had some arts. Statues and masks in wood and stone were found, some of them in the opinion of Bishop 
Las Casas, ‘‘ very skilfully carved.”’ They hammered the native gold into ornaments, and their rude sculptures on 
the face of the rocks are still visible in parts of Cuba and Haiti. Their boats were formed of single trunks of trees 
often of large size, and they managed them adroitly; their houses were of reeds covered with palm leaves, and usually 
accommodated a large number of families ; and in their holy places, they set up rows of large stones like the ancient 
cromlechs, one of which is still preserved in Hayti, and is known as la cercada de los Indios. 

2 “ Lucayos o por mejor decir Yucayos” says Las Casas, (Hist. en. lib. ii, cap. 44) and after him Herrera, But the correction which was based apparently 
on some supposed connection of the word with yuca, the Haitian name of an esculent plant, is superfluous, and Las Casas himself never employs it, nor a 
single other writer. . 

30 LasCasas, Hist, Gen. de las Indias, lib. iv. cap. 48, MSS. Bees were native to Yucatan long before the discovery, but not to the north temperate zone. 

3. “Varia enim esse idiomata in variis Cubae provinctis perpenderunt.” (Pet. Martyr, De Rebus Oceanicis, v. 42), Las Casas says that a sailor told Columbus 
that he saw one Indian cacique in a long white tunic who refused to speak, but stalked silently away. (Hist. de las Indias, lib, I. cap. 95). Martyr says there 
were several. Peschel suggests they were tall white flamingoes, that scared the adventurous tar out of his wits. (Geschichte des Zeitalters der Entdeckungen, p. 
253). At any rate the story gives no foundation at all for Peter Martyr’s philogical opinion. 

32 Pet. Martyr, De Insulis Nuper Inventis, p.335. “Traia consigo Grisalva un Indio per lengua de los que de aquella tierra habian llevado consigo a la ysla de 
Cuba Francisco Hernandez. Las Casas Hist, Gen. de las Indias, lib. III, cap. 108, MSS. See also the chaplain’s account in Terneaux Compans, Jtecueil de 
Pieces rel, a la Conquéte de Mexique, p, 56+ 


33 Bernal Dias says the vicinity of cape San Antonio was inhabited by the “@uanataneys que son unos Indias como salvages.” He expressly adds that 
their clothing differed from that of the Mayas, and that the Cuban natives with him could not understand the Maya language. Historia Verdadera, cap, II. 
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Physically they were undersized, less muscular than the Spaniards, light in color, with thick hait and scanty 
beards. Their foreheads were naturally low and retreating, and they artificially flattened the skull by pressure on 
the forehead or the occiput.*4 

Three social grades seem to have prevailed, the common herd, the petty chiefs who ruled villages, and the inde- 
pendent chiefs who governed provinces. Of the latter there were in Cuba twenty-nine ; in Haiti five, as near as 
can be now ascertained.25> Some of those in Cuba had shortly before the arrival of the Spaniards moved there from 
Haiti, and atthe conquest one of the principal chiefs of Haiti was a native of the Lucayos.*° 

The fate of these Indians is something terrible to contemplate. At the discovery there were probably 150,000 
on Cuba, Haiti, and the Bahamas.*7 Those on the latter were carried as slaves to Haiti to work in the mines, and all 
of the Lucayos exterminated in three or four years (1508-1512).38 The sufferings of the Haitians have been told ina 
graphic manner by Las Casas in an oft-quoted work.®* His statements have frequently been condemned as grossly 
exaggerated, but the official documents of the early history of Cuba prove but too conclusively that the worthy 
missionary reports correctly what terrible cruelties the Spaniards committed. Cuba was conquered in 1514, and was 
then quite densely populated. Fourteen years afterwards we find the Governor, Gonzalo de Guzman, complaining 
that while troops of hunters were formerly traversing the island constantly, asking no other pay than the right of 
keeping as slaves the natives whom they captured, he now has to pay patrolmen, as the Indians are so scarce.“ The 
next year (1529) the treasurer, Lope de Hurtado, writes that the Indians are in such despair that they are hanging 
themselves twenty and thirty at a time.!! In 1539 the king is petitioned to relinquish his royalty on the produce of 
the mines, because nearly all the Indians on the island are dead.‘ And in 1582 the licentiate, Vadillo, estimates 
the total number of Indians on the island, including the large percentage brought from the mainland by the slavers, 

: at only 4,500.43 
As a specimen of what the treatment of the Indians was, we have an accusation in 1522 against Vasco Porcallo, — 
afterwards one of the companions of Hernando de Soto. He captured several Indians, cut off their genitals, and 
forced them to eat them, cramming them down their throats when they could not swallow. When asked for his 
defence, Porcallo replied that he did it to prevent his own Indians from committing suicide, as he had already lost 
two-thirds of his slaves in that way. The defence was apparently deemed valid, for he was released ! 44 : 
The myths and traditions of the Haitians have fortunately been preserved, though not in so perfect a form as 
might be wished. When Bartholomew Columbus left Rome for the Indies, he took with him a lay brother of the 
order of the Hermits of St. Jerome, Ramon Pane by name, a Catalan by birth, a worthy but credulous and ignorant 


%4 “Presso capite, fronte lata” (Nicolaus Syllacius, De Insulis nuper Inventis.p.86. Reprint, New York, 1859, This is the extremely rare account of Colum- 
bus’ second voyaee). Six not very perfect skuils were obtained in 1860, by Col. F. 8. Heneken, from a cavern 15 miles south-west from Porto Plata. They are all 
more or less distorted in adiscoidal manner, one by pressure over the frontal sinus, reducing the calvaria to a disk. (J. Barnard Davis, Thesaurus Craniorum, 

p- 236, London, 1867. Mr. Davis erroneously calls them Carib skulls). ae 

35 The provinces of Cuba are laid down on the Mupa de la Isla de Cuba'segun la division de los Naturales, por D. Jose Maria dela Torre y dela Torre, in the. 
Memoriasde la Sociedad Patriotica dela Habana,1841. See also Felipe Poey, Geograjia de la Isla de Cuba, Habana, 1853. Apendice sobre la Geografia Antigua, — 


Las Casas gives the five provinces of Hayti by the names of oer chiefs, Guarinox, Guacanagari, Behechio, Caonabo and Higuey. For their r relaite Poste 
tion see the map in Charlevoix’ s Histoire de U Isle San Domingue, Paris, 1740, and in Baumgarten’s Geschichte von Amerika, B, II. 


3° This was Caonabo. Oviedo, and following him Charlevoix, say he was a Carib, but Las Casas, who having lived twenty years in Haiti immediately afterthe 


discovery, is infinitely the best authority,says: ‘Era de nacion Lucayo, natural de las islas de los Lucayos, que se pas6é de ellas aca.” (Historia Apologetica, ¢ : 
179, MS8). 


f ’ 
, 37 I put the figures very low. Peter Martyr, whose estimates are the lowest of any writer, says there were more than 200,000 natives on Haiti alone. : 
Rebus Oceanicis, p, 295.) 


! gata 


38 More than 40,000 were brought to Haiti to enjoy the benefits of Christianinstruction, says Herrera, with what might pass as a ghastly sarcasm. (. 
General de las Indias, Dec. I, lib. VIII, cap. 3). 


3 Brevissima Relacion de la Destruccion de las Indias Occidentales por los Castellanos, Sevilla, 1552. 
4 Ramon de de la Sagra, Historia de la Isla de Cuba, Tom. II, p. 381. 

4! Thid, p. 394. 

® Tbid, p. 396. M 

43 Ibid, p. 414. 


44 Tbid, p. 385, These ecco to De la Sagra’s work are all to the original documents in his Appendix, 
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man. On reaching Haiti brother Pane was first sent among the natives of the small province called Macorix de 
abajo, which had a language peculiar to itself, but he was subsequently transferred to the province of Guarinoex on 
the southeastern part of the island where the lengua universal prevailed. He remained there two years, and at the 
request of Columbus collected and wrote down the legends and beliefs of the natives. 

He is not a model authority. In the first place, being a Catalan he did not write Spanish correctly ; he was very 
imperfectly acquainted with the native tongue ; he wrote hastily, and had not enough paper to write in full; he is 
not sure that he commences their legends at the right end. Moreover his manuscript is lost, and the only means we 
have of knowing anything about it is by a very incorrectly printed Italian version, printed in 1571, and two early 
synopses, one in Latin in the Decades of Peter Martyr, the other in Italian, by Messer Zuane de Strozi of Ferrara, 
which has been quite recently published for the first time. By comparing these we can arrive at the meaning of 
Brother Pane with considerable accuracy. : 

His work contains fragments of two distinct cycles of legends, the one describing the history of the gods, the 
other the history of the human race. ; 

Earliest of creatures was the woman, Atabé¢ira or Ataves, who also bore the other names Maména, Guacarapita, 
lidlla, and Guimazéa. Her son was the supreme ruler of all things, and chiefest of divinities. His names were 
Yocatina, Giiamaénocon, and Yocahu-vaguaniao-vocoti. He hada brother called Guaca, and a son Taiael. The latter 
rebelled against his father, and was exiled for four months and then killed. The legend goes on to relate that his 
bones were placed in a calabash and hung up in his father’s house. Here they changed into fishes, and the calabash 
filled with water.. One day four brothers passed that way, who had all been born at one time, and whose mother, 
Itaba tahuana, had died in bringing them into the world. Seeing the calabash filled with fish the oldest of the four, 
Caracaracol, the Scabby, lifted it down, and all commenced to eat. While thus occupied, Yocatina suddenly made his 
appearance, which so terrified the brothers that they dropped the gourd and broke it into pieces. From it ran all the 
waters of the world, and formed the oceans, lakes, and rivers as they now are. 

At this time there were men but no women, and the men did not dare to venture into the sunlight. Once, as 
they were out in the rain, they perceived four creatures, swift as eagles and slippery as eels. The men called to their 
aid Caracaracol and his brothers, who caught these creatures and transformed them into women. In time, these 
became the mothers of mankind. 

The earliest natives of Haiti came under the leadership of the hero-god, Vaguoniona, a name applied by Las 
Casas to Yocahu, from an island to the south called in the legend Matinin6, which all the authors identify, I know 
not why, with Martinique. They landed first on the banks of the river Bahoboni in the western part of Haiti, and 
there erected the first house, called Camotéia. This was ever after preserved and regarded with respectful veneration. 

Such, in brief, were their national myths. Conspicuously marked in them we note the sacred number four, the 
four brothers typifying the cardinal points, whose mother, the Dawn, dies in giving them birth, just as in the Algonkin 
myths. These brothers aid the men in their struggles for life, and bring to them the four women, the rain-bringing 
winds. Here, too, the first of existences is the woman, whose son is at once highest of divinities and the guide and in- 
structor of their nation. These peculiarities I have elsewhere shown to be general throughout the religions of America.” 

The myth of the thunder storm also appears among them in its triplicate nature so common to the American 
mind. God of the storm was Guabancex, whose statue was made of stones. When angry he sent before him as messen- 
ger, Guatauva, to gather the winds, and accompanied by Coatrischie, who collected the rain-clouds in the valleys of the 


mountains, he swept down upon the plain, surrounded by the awful paraphernalia of the thunder storm.‘§ 

45 Las Casas knew Pane personally, and gives his name correctly (not Roman, as all the printed authorities haveit). He described him as “ hombre simple 
y de buena intencion;” “fuese Catalan de nacion y no habla del todo bien nuestra lengua Castellana.” Ramon came to Haiti four or five years before Las Casas, 
and the latter speaks of him in a disparaging tone. “ Este Fray Ramon escudrino lo que pudé, segun lo que alcanzo de las lenguas que fueron tres, las que 
habia en esta ysla: pero no supo sino la una de una chica provincia, que arriba dejimos llamarse Macaria de abajo, y aquellano perfectamente. (Historia 
Apologetica, MSS, cap. 120, see also cap. 162). This statement is not quite true, as according to Las Casas’ own admission Pane dwelt two years in the province 
of Guarinoex, where the lengua universal was spoken, and there collected these traditions, 

4s Pane’s account was first published in the Historie del Frenando Colomo, Venetia, 1571, from which it has recently been translated and published with 
notes by Brasseur de Bourbourg, Paris, 1864, The version of Zuane de Strozi is in the Appendix to Harrisse’s Bibliotheca Primordia Americana, p. 474, 

41 The myths of the New World, (New York, 1868), 
48 See the work last quoted, p. 156, for a number of similar myths of the trinity of the storm, 
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Let us place side by side with these ancient myths the national legend of the Arawacks.!? They tell of a supreme 

spiritual being Yauwahu or Yauhahu. Pain and sickness are the invisible shafts he shoots at men, yauhahu simaira 
the arrows of Yauhahu, and he it is whom the priests invoke in their incantations. Once upon a time, men lived 
without any means to propitiate this unseen divinity ; they knew not how to ward off his anger or conciliate him. 
At that time the Arawacks did not live in Guiana, but in an island to the north. One day a man named Arawanili 
walked by the waters grieving over the ignorance and suffering of his nation. Suddenly the spirit of the waters, the 
woman Orehu, rose froin the waves and addressed him. She taught him the mysteries of semeci, the sorcery which 
pleases and controls Yauhahu, and presented him with the maraka, the holy calabash containing white pebbles which 
they rattle during their exorcisms, and the sound of which summons the beings of the unseen world. Arawanili 
faithfully ‘instructed his people in all that Orehu had said, and thus rescued them from their wretchedness. When 
after a life of wisdom and good deeds the hour of his departure came, he ‘‘ did not die, but went up.’’ 

Orehu accompanied the Arawack§ when they moved to the main, and still dwells in a treeless, desolate spot, on 
the banks of the Pomeroon. The negroes of the colony have learned of her, and call her in their broken English, the 
‘‘watra-mamma,’’ the water-mother. 

The proper names which occur in these myths, date back to the earliest existence of the Arawacks as an independ - | 
ent tribe, and are not readily analyzed by the language asit now exists. The Haitian Yocauna seems indeed identical 
with the modern Yauhahu. Atabes or Atabéira is probably from étabo, lake, lagoon, and era, water, (the latter only 
in composition, as hurruru, mountain, era, water, mountain-water, a spring, a source), and in some of her actions 
corresponds with Orehu. Caracaracol is translated by Brother Pane, as ‘‘ the Scabby”’ or the one having ulcers, and 
in this respect the myth presents a curious analogy with many others in America. In modern Arawack karrikala is 
a form, in the third person singular, from karrin, to be sick, to be pregnant. Arawanili, which one might be tempted 
to suppose gave the name Arawack to the tribe, did not all writers derive this differently, may be a form of awawa, 
father. In the old language, the termination el, is said to have meant son. 

Of the two remaining languages said to have been spoken in the small provinces of Macorix de arriba and Macorix 

de abajo, in Hayti, we have no certain knowledge. Las Casas gives one word from the former. It is bazca, no, not. 
I cannot identify it. There is reason, however, to suppose one of them was the Tupi or ‘‘lengua geral,’’ of Brazil. 
Pane gives at least two words which are pure Tupi, and not Arawack. They are the names of two hideous idols sup- 
posed to be inimical to men.» The one was Bugi, in Tupi, wgly, the other Aiba, in Tupi, bad. It is noteworthy, also, 
that Pigafetta, who accompanied Magellan on his voyage around the world, gives a number of words, ostensibly in 
the language of the natives of Rio Janeiro, where the Tupi was spoken, which are identical with those of Haiti, as 
cactch, chief, bot, house, hamac, bed, canoe, boat. But Pigafetta acknowledges that he obtained these words not from 
the natives themselves, but from the pilot Juan Carvalhos, who had been for years sailing over the West Indian seas, 
and had no doubt learned these words in the Antilles. *! 

The remaining idiom may be supposed to have been Carib, although we have actually no evidence that the Caribs 
had gained a permanent foothold on any of the Great Antilles at the period of the discovery, some careless assertions _ 
of the old authors. to the contrary, notwithstanding. 

The investigation which I here close, shows that man in his Ae on the Western Continent followed the 
lead of organic nature around him, For it is well known that the flora and fauna of the Antilles are South American 
in character, and also, that the geological structure of the archipelago connects it with the southern mainland. So also = ; 
its earliest known human inhabitants were descended from an ancestry whose homes were in thé far south, and whiddeg 


slow degrees moved from river to river, island to island, until they came within a few miles of the northern a 
4 T take these as they are related in Bretts, Indian Tribes of Guiana, Part ii, chap. x. : « 


prima.” (Historia Apologetica, eap. 197), “Es aqui de saber que un gran pedajo de esta costa (hint ofthe northern part of Haiti), bien mas de de 


o treinta leguas y quince buenas y aun veinte de ancho hasta las sierras que haren desta parte del norte la gran Vega inclusive, era poblado de una, ge 
se llamaron Mazoriges, y otras Ciguayos, y tenian diversas lenguas de la universal de todas lasislas.” (Historia General, lib. I, cap. 77). “ Liamaba n 

porque trayan todoslos cabellos mui luengos como en Nueva Castilla las mujeres,” (id. cap, 77). The cacique of the Ciguayos was named Mayomane orl 
yobanex, (id. lib. I, cap. 120). They went almost naked, and had no arms, ‘eran Gallinas almenos para con los ufios, como no tuviesen armas,” (i ie 


id. ca 
51 Pigafetta, Reise um die Welt, so, 21, 26, 247, (Gotha, 1802; a translation of the Italian original in the library at Milan): ‘ 


CONTRIBUTION TO THE ICHTHYOLOGY OF THE LESSER ANTILLES. 
By Epwarp D. Corr, A. M. 
(Read before the American Philosophical Society, October 7, 1870.) 


The present synopsis has been prepared from the following materials. A large collection in alcohol made at the 
Island of St. Martin’s, by Dr. R. E. van Rijgersma, of that place. A considerable collection made at St. Croix or 
Santa Cruz, by Dr. R. E. Griffith, of this city, the specimens mostly dried and mounted. A second colleetion made 

- at the same island by Capt. Thos. Davidson of the navy, in alcohol. A collection embracing many specimens of large 
size, made at St. Christopher’s or Kit’s by our fellow citizen Benjamin H. Lightfoot. The thanks of American 
ichthyologists are due to these gentlemen for the liberal manner in which they have devoted themselves to the inter- 
ests of this science. 

An identification of the species obtained by our member, Dr. H. C. Wood, at New Providence, has been inserted, 
as furnishing important evidence as to the nature of the ichthyic fauna of a point so much nearer the American 
coast. . y 

In general, the full determination of the fish-fauna of the North Eastern region of the Lesser Antilles, will prove 
of much interest to science, as furnishing a point intermediate between the ground studied so well by Professor 
Poey, of Havana, and the island of Barbadoes, which has furnished the collections studied by Miiller and Troschel. 
To this end we look with confidence to Dr. Rijgersma whose interest in the various natural sciences has already pro- 
duced important results in different departments. See on the Fossil Mammalia and Reptilia of Anguilla and St. 
Martin’s, these Proceedings of this Society, 1869, pp. 183—159. 

In determining these species of fishes, I have of course used chiefly the standard works of Cuvier and Valenciennes 

and of Giinther ; the latter, as bringing the history of the species of fishes more nearly up to the time, is the more 
important of the two. I have found the published researches of Poey on the fishes of Cuba a sine qua non, and the 
essays of Gill have furnished many important points in the higher department of the system. The Plectognath 
monographs of Hollard, and the writing of Bleeker on that type and the Apodes, cannot be done without in this field. 

The engravings are specimens of the Bien photometallic process, and are printed with the text. They 

illustrate the results of photography of drawings, on metallic plates. 


I. OBSERVATIONS ON THE SYSTEMATIC RELATIONS OF THE FISHES. 


I, PRELIMINARY. 

The system of fishes as at present adopted in this country is the result of the labors of many naturalists, but 
chiefly of Cuvier, Agassiz, Miiller, and Gill. Without going into the history of the subject at present, it will be 
proper to point out the principal modifications of Cuyier’s system introduced by his three successors. The orders of 
Cuvier, were the Chondropterygii, Malacopterygii, Acanthopterygti, Plectognathi, and Lophobranchit. Professor Agassiz 

eae se under the name of Placoidées, adopted the first division, the second he called the Cycloids, the third Otenoids, and then 
Gry erected a fourth order under the name of Ganoids, which should embrace a portion of Cuvier’s Chondropterygii (the 
= a _ sturgeons), a portion of the Malacopterygii Abdominales (the bony gars, etc.), and the two last orders of Cuvier. Pro- 
A fessor Miiller following; with astill more complete anatomical investigation, especially into the Solr parts, discerned three 

\B sub-classes ine Cuvier’s Chondrostomi, which he named the Leéptocardi (lanclet), Dermopteri (lamprey, ete.), and the 
 Selachit (Sharks, ete). In the then recently discovered Lepidosiren he saw on fourth sub-class, the Dipnoi. Having 
instituted « an investigation of Agassiz’ Ganoids, in an able memoir he purged it of the Picetognath and Lophobranchiate 
= r t obviously not related to it. These, with the Malacopterygians and Acanthopterygians, he erected 
e sae This pe eee eS greater part of ae fishes, embraced six orders, 
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for fishes with connate inferior pharyngeal bones), Physostomt (Malacopterygians of Cuvier, nearly), Plectognathi and 
Lophobranchii of Cuvier. The great number of facts in the anatomy of fishes added by Miiller, constitute him the 
father of modern ichthyology. 

Prof. Gill, in 1861, adopted many of the divisions of Miller, and rejected some ; others were newly proposed. 
But four sub-classes were recognized, the Dermopteri which included also Miiller’s Leptocardii, the Hlasmobranchii, 
equivalent to Miiller’s Selachii ; the Ganoide?, including here Miiller’s Dipnoi, and the Teleoste?. Six orders were 
attributed to the last sub-class, which were quite different from those of Miller. Thus adopting the Plectognathi 
and Lophobranchit, the cat fishes were erected into a new order, the Nematognathi ; the eels into another, Apades, 
and the ribbon-fishes doubtfully assigned to another, called Lemniscati. The remainder of the bony fishes were 
regarded as constituting the sixth and highest, or Teleocephali. To this as sub-orders were referred, the old orders 
Physoclysti (Acanthopteri Pharyngognathi and Anacanthini of Miiller), and Physostomi of Miller ; with the new ones 
Heterosomata (the flat fishes), and Hoentagnathy (the Cyprinidee). 

Subsequent to this publication, important contributions to the system have been made by Agassiz, Kner, Liitken, 
Gill, Huxley, ete., which will be noticed at the proper time. 

The writer having been engaged in an examination of the osteology of the bony fishes, and general anatomical 
structures of the whole, has proposed to point out some further modifications of the received system, which he be- 
lieves will render it a closer reflection of nature. There are some portions of the skeleton which have been to a great 

. extent overlooked in seeking for indications of likeness and difference of types, and the estimation in which many 
known characters are held, may be much altered on the study of extended material. The skeletons on which the present 
study is made are 1000 in number, 200 belonging to the Academy of Natural Sciences, of this city, and 800 to the 
writer, being the collection made by Professor Joseph Hyrtl, the distinguished anatomist of Vienna. This collection — 
has been long known to anatomists in Europe as the most beautifully and reliably prepared in existence, and as — 
valuable as-any, for study, on account of the fulness of the representation of the various types. ; 


2. SPECIAL ON THE GANOIDs. za “e <t 
Recurring to Miiller’s system, the writer adopts, as characterized beyond dispute, his sub-classes or orders of LEP- 
TOCARDII, DERMOPTERI, SELACHU and Drpnot, and confines himself at present to the recent Ganoidea and 7 eleostet. ze ; : 
I have shared in the doubts occasionally expressed by ichthyologists, as to the essential distinction of these latter di- ee; 
visions, and an examination into the osteology, with reference to this point, confirms the doubts raised by a study. Ae ; 
of the soft parts. As is well known, Miiller distinguished the Ganoidea,by the muscular bulbous arteriosus con- a% 
taining numerous valves, and the connection of the optic nerves by commissure rather than by decussation. 
added several other characters, knowing them, however, to be shared by various other orders and subclasses, : 
have selected the only two which seemed to be restricted to the division. Their restriction to it, however, is onl; ie 
apparent, and Kner points out that the peculiarity of the optic commissure is shared by some Physostomi, and that. th o- 
difference between the number and character of the valves of the bulbus in Lepidostexs and Amia is quite as great i 
as that existing between Amia* and some of the Physostomi. After an examination of the skeleton, it is riot 
Mae in this part of the ane also, there is nothing to distinguish these toe! from the cbetee 4 of Mi 


to all of them, or are Pika by some of the Pees If, on the other hand, we compare nee genera V 
other, differences of the greatest importance are observable, which at once distinguish two divisions, one " 
by Polypterus, the other by Lepidosteus and Amia. 

In the first place, the basal radii of the pectoral fins of Polypterus are observed to be excluded from 
with the scapular arch ti the intervention of barte elements, which ale a iS tes or ae arm 


a like difference the. oe radii are long, aud four in oe in Pagers In the other t two om 1€ 


ot 


“ comeat families pera Catostomide, ete. If we examine the branchial apparatus, on 
a. eo ~ byal, three branchihyal arches, and no inner and but two outer bones he the “sup 

ay # See Franque Nonnul. ad Amiam calvam, Tab, 1, fig. 10, bs 
a Ay Pye ae ee ae 


a 7 ball te 
2 ae, ‘Ss eae 
_ : op 
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Polypterus. In Lepidosteus and Amia, we have the double ceratohyal, four branchihyal arches with four outer and 
four inner superior elements, all characters of the typical Teleoste?. The maxillary bone of Polypterus instead of 
being free distally as in fishes generally, is united with an ectopterygoid, and with bones representing, in position 
at least, postorbital and malar. In the other genera, the relations of the maxillary are as in osseous fishes. 

The sturgeons, Accipenseride, agree with Amia, etc., in all of these points but one, differing only in having the 
superior ceratohyal and several of the superior branchihyals cartilaginous. The one point of distinction is, the ex- 
tension of the basal radial supports of the ventral fin all across its basis, as in Polypterus. ‘The pectoral fin is, on 
the other hand, much as in Lep/dostews. Thus the sturgeons combine, in this one respect, the features of both 
divisions. Both the basal ceratohyals are cartilaginous in this family ; the superior only is cartilaginous in Polyp- 
terus, Lepidosteus and Amia, while both are ossified in the old Teleoste?, except in the eels. In these, the inferior is 
cartilaginous, while the superior is vodssifled to the ceratohyal, Thus in one unimportant character Polypterws 
agrees with its former associates, but differs more from others of them, the sturgeons, than from the bony fishes. 
Another character of both Lepidosteus and Amia betoken a certain relationship to Polypterus, viz, : the complexity 
of the mandible, especially in the possession of a coronoid bone. But here, again, Acctpenser only possesses an 
osseous dentary, while Gymnarchus and Gymnotus have the angular and articular bones distinct from the dentary, 
wanting the coronoid and opercular. In most bony fishes the angular is not distinct. 

It is thus evident that the sub-class Ganoidea, cannot be maintained. It cannot even be regarded as an order, since 
I will show that Lepidosteus, Accipenser and Amia, are all representatives of distinct orders. I hope also to make it 
evident that Polypterus should be elevated to the rank of a sub-class or division of equal rank with the rest of the 
fishes, and with the Dipmoi already adopted. 


38, RELATIONS TO OTHER VERTEBRATA. 


The primary divisions of the vertebrata as expressed by the skeleton, have been defined by Huxley in a very satis- 
factory manner, up toa certain point. Thus the MAMMALIA are distinguished by the reception of the proximal bones 
of the mandibular arch into the auditory capsule, as ossicula auditus, and by the absence of distinct coracoid bone, 
The ear-bones support the under jaw in the groups that follow, and a separate coracoid bone exists. The division of 
birds and reptiles together, or SAUROPSIDA, possesses limbs with but few and special radii, an osseous basis cranii, 
without parasphenoid bone, and one aorta root or two of one bow on each side (rarely a second bow). The division 
next below, or BATRACHIA, was shown to possess no osseous basis cranii, whose place is taken by the membrane bows, 
the parasphenoid: limbs with but few radii, and an aorta originating from two roots, attached to which are three or 
four bones on each side. 

Following these, is the great group of fishes, in which the limbs are many rayed or jointed, or fins ; a parasphenoid 
present, and pelvis generally wanting. The stapes, which has not in the preceding groups shared in the support 
of the mandible, is now projected from the brain case so as to share with the malleus (quadrate) in this support, being 
still the proximal element in the hyoid arch, as in the preceding classes. There are five (rarely four) aorta bows 
which unite to form the aorta root on each side. The cranium is cartilaginous or osseous, and the mandibular arch 
present. Below these come the DemorTErt, where the limbs are wanting, and the mandibular arch absent: the 
cranium cartilaginous. In the lowest group or Leptocarpi, there is no differentiated brain, the cranium is mem- 
branous and without arches : limbs wanting, and five aorta bows as in the last division. 

These six classes of vertebrata appear to be well established. The question remains as to whether naturalists 
are correct, who regard the fishes as representing variously from two to four classes. One of these (the Ganoidea) 
having been already ‘disposed of, it remains to consider the claims of the remainder, viz.: the Elasmobranchii (sharks) 
Dipnoi and typical fishes. 

If we examine the points in qhieh the whole, taken together, differs from the Batrachia and other classes above 
it, we find that it is confined chiefly to the structure of the limbs and the hyoid apparatus. The typical fishes pre- 
sent, however, other important peculiarities, viz. : Ist. The existence of two or three distinct bones in the suspensor 
of the mandible, instead of one ; 2d. The attachment to these of the opercular bones ; 3d. The absence of pelvic 

bones ; ‘Ath. The suspension of the scapular arch to the cranium ; 5th. The large Gevalopiient of the pterotic (Par- 


ker, Mastoid, Cuvier, and Owen) is characteristic of bony fishes. 
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The types of variation in the first point, only distinguish groups of subordinate rank. Thus the suspensor of 
the mandible in the typical fishes consists of the hyomandibular (stapes), quadrate (metapterygoid or incus), symp- 
lectic and mesopterygoid (quadratojugal Miiller, quadrate Huxley, Elem. Comp. Anat.). In the Mormyride, Sil- 
uridw, Polypteride (scap. arch), and others, the symplectic is absent; in the eels of several families, both it and the 
metapterygoid are wanting, reducing the suspensorium to a rod of two pieces. This condition exists in many of 
of the rays; in others, and in the sharks, the inferior element is wanting (Miller Stannius). An important modifi- 
cation is exhibited by Chimera, where the hyomandibular, which alone exists, is continuous with the cartilaginous 
cranium, not being separated by the usual articulation. As to the opercular bones, all are wanting in the Elasmo- 2 
branchs (sharks and rays), while the typical fishes possess four, viz.: preoperculum, operculum, subopereulum, and 
interoperculum. In many of these, however, the suboperculum is wanting, and in the sturgeons and many eels 
there is no preopereulum. In Polyodon the interoperculum is also wanting. In Lepidosiren the operculum and 
interoperculum are rudimental. In respect to this point, also, the divisions indicated are of subordinate value. 
As regards the development of the pterotic bone, its history is not yet sufficiently made out to enable us to under- 
stand its value. It does not exist in those with cartilaginous cranium (Hlasmobranchii). The Elasmobranchs are 
well known to have the scapular arch suspended freely behind the cranium as in higher vertebrates. It is not always 
attached to the cranium, on the other hand, among true fishes, for in the eels it is quite as in the sharks, and the 
spinous finned Mastacembelus presents the same feature. 

The character presented by the pelvic bones and limbs seem to be of higher import. Thus all the bony fishes 
and sturgeoiis lack all the pelvic elements. In the sharks and rays they are also wanting, but two elements on each 
side appear in the Holocephali (Chimera), according to Leydig and Gegenbaur. In Lepidostren, a large median 
pelvic cartilage exists, but which element it represents is unknown. ‘This is evidently a character of high signifi- 

. cance. As to the limbs, the peculiarities of Polypterus have been pointed out above. They mean nothing less than — 
the development of the elements of the arm and leg of the higher Vertebrata, which intervene between the point « of 7 
articulation and the distal segments, in Polypterus and the sharks and rays. In the former, the distal segments are 


articulated exclusively to the extremities of the proximal pieces, which thus resemble, as well as represent, humerus x 

and femur, and render the limb pedunculated. The proximal pieces are not continued distally, however, into the EB 
representatives of the main axis, which, as demonstrated by the admirable studies of Gegenbaur, consist, after -- 
humerus, of radius, inner tarsals and metatarsals, and thumb; in the hind limb, of the line of the tibia and joule. 

toe. This continuation is observed in the Elasmobranchs, ies e, however, the divergent segments extend along the xy ‘ 
sides of the proximal pieces to near, in some Rajide quite, to the articulation with the scapular arch. In the true oa 


fishes, including some of the old ganas aloes considered, ge divergent rays Se reach this ae 


ing to Gegenbaur. This author finds it rudimental in young Balndia a Siniride, Lastly, in the true 
the distal elements of the axis of the limb are wanting just as in Polypterus. ; 

In Dipnoi, on the other hand, we have this axis complete, or rather with greatly multiplied distal segme 
with uni- or bilateral radii. The bilateral type is seen in Ceratodus and the acute-lobed Crossopterygia, 
to Giinther. Hence the limb in this order is termed by Owen, the simplest or primary type, and this prop 
is abundantly confirmed by the beautiful researches of Gegenbaur. The foundation for the history of 
sis of limbs laid by this author, will ever be a land-mark in the history of modern theories of ereation.* _ 

Important as are the characters that distinguish the several groups indicated by the different types” ° 
of the limbs and pelvis, they do not seem to me to warrant their recognition as classes, equivalent tot 
six already poi out. ce them together ° geiin is a Shea's: coherence also in the pennies of th 1e 


. 
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Batrachia and higher classes, the differences consisting rather of number and position of parts. The pelvis of the 
Dipnoi might be regarded as of primary importance but for its existence in the Holocephali, whose limbs again are 
so near those of the sharks. It remains, therefore, to adopt the Linnaean and Cuvierian class Pisces, and to grant 
as sub-classes the groups of Holocephali, Selachii and Dipnot. There remain as sub-classes the groups typified by 
Polypterus on the one hand, and the true fishes on the other. The first has been already distinguished in its external 
characters by Prof. Huxley, who again brought light out of obscurity when he established ‘his third sub-order 
of Ganoids, the Crossopterygidw.”’* This division isin my estimation a natural one, and to be elevated to a rank 
equivalent to that of eack of the three aboved named, being the only part of the original division of Ganoids of Agassiz 
entitled to it. Prof. Huxley defined it as follows: ‘‘ Dorsal fins two, or if single, multifid or very long; the 
pectoral and usually the ventral fins lobate; no branchiostegal rays, but two principal with sometimes lateral and 
median jugular plates situated between the ramiof the mandibles; caudal fin Cg hot or heterocercal; scales cycloid 
or rhomboid, smooth or sculptured.’’ 

Of the above characters, that which relates to the lobate fins is the essential one, and is the expression of the 
external appearance produced by the structure of the bones of the limbs already pointed out by Gegenbaur. The 
dorsal fins of some families it is true, possess a remarkable structure, but in Phaneropleuron, Huxl. and some others, 
appears to be nearly like that of the Dipnot. The absence of branchiostegal rays is important, but is shared by 
the sturgeons. The jugular plates appear to exist in Polypterus only among recent fishes, though several, as Améa, 
Elops,_ Osteoglossum, etc., possess a median one. Nevertheless, its nature would not lead one to anticipate its being 
a constant feature in any group of high rank; at least such is our usual experience ath dermal bones. The structures 
of the skin and scales given by Huxley are very subordinate. 

The remaining division answers then to the Teleostei and Ganoidea of Miiller, minus Polypterus. The name 
Teleostei cannot be preserved for this division owing to its entire want of coincidence with that division of Miller, as 
well as from the fact that the cartilaginous sturgeons must be included in it. I propose, therefore to call it the 
Actinoptert.+ The characters of the five sub-classes will then be as follows : 


Class PISCES. 


The hyomandibular bone continuous with the cartilaginous cranium, with a rudimental opercular bone. Two 
distinct pelvic bones on each side. Derivative radii sessile on the sides of the basal bones of the limbs, separated 


-from the articulation. HOLOCEPHALI. 


_ Hyomandibular bone articulated with the cranium ; no opercular pelvic bones. Derivative radii sessile on the 
sides of the basal bones of the limbs, rarely entering articulation. SELACHII. 
Hyomandibular bone articulated; rudimental opercular bones. A median pelvic element. Limbs consist- 
ing of the axial line commencing with the metapterygium and with multiplied axial and often lateral segments. 
; DIPNOI. 
Hyomandibular articulated, opercular bones well developed, a single ceratohyal ; no pelvic elements. Limbs _ 


; having derivative radii of the primary series on the extremity of the basal pieces, which are in the pectoral, 
metapteryg ium, mesoptergium, and propterygium. z CROSSOPTERYGIA. 38 


Opercular bones well developed on separate and complex suspensorium ; a double ceratohyal, no pelvic elements. 
Primary radii of fore limb parallel with basilar elements, and entering the articulation with scapular arch. Basilar 
elements reduced to metapterygium and very rarely mesopterygium. Primary radii of posterior limb generally 


reduced to one rudiment. : ACTINOPTERI. 


The only sub-classes considered here are the last two. 
; *See Mem. Geolog, Survey United Kingdom Decade x. p. 23. 


a From OIG a radius, and 7TEPoy fin or wing, fom the support of the fins by the radial elements only. 
m3 Altered from Huxley's Crossopterygide, 
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4, ON THE CROSSOPTERYGIA. 

My object in alluding to the present subclass is to point out the ordinal characters of Polypterus as compared with 
others of the same primary division, and of the Actinopteri. The elucidation of this point depends first on the 
explanation of the structure of the dorsal fin. This is one of the most extraordinary peculiarities of the genus in 
question, and has never been brought into harmony with that exhibited by other divisions of fishes so far as Iam 
aware. The dorsal fin of Polypterus consists of a number of independent pinnules. Each of these consists of a strong 
spinous ray supported by a single interneural bone. From the posterior face of the ray projects a number of soft or 
cartilaginous rays, obliquely backwards, forming a vertical series. Thus results a series of vertical dorsal fins standing 
on end instead of horizontally as in other fishes. The significance of this structure appears to be as follows : 


In the Dipnot, we observe the archetypal fin almost realized. Each neural spine bears an interneural bone, and 
each interneural a basal radial bone. Beyond these are the numerous distal or cartilaginous radii, which greatly ex- 
ceed in number the interneural bohes. In the Dipnoan Phaneroplewron, according to Prof. Huxley’s figure 
and description, each interneural supports a basal radial, and this in its turn a number of true radii. In the caudal 
fin of Polypterus as we pass towards the dorsals we find the transition from the rays with jointed, forked extremity 
continuous with the base, to the dorsal pinnules, to be complete.* The basal portion of the ray loses its jointed 
character, and more iu front than posteriorly ; the anterior surface becomes sculptured like the spines that support 
the pinnules, and the sides begin to project in an angle which, in the next spine, becomes a free margin. The apex, 
separating at the first joint from its terminal, jointed portion, the latter appears to issue from a fissure in its apex. 
In the next spine, this fissure is prolonged downwards on the posterior face, and the jointed divisions are more widely 
separated. Their number also is increased in each by the continuation of a fissure which divided the upper ray 
of the last pinnule above described, for about half its length to the base. In the anterior pinnule the inferior, now 
horizontal, ray is considerably nearer the base of the spine than in those nearer the tail. 

The preceding succession displayed by the pinnules from behind forwards is no doubt a developmental one, 


representing truly the origin of the more specialized, since the rays of the tail are unquestionably in the primitive 


condition already stated to characterize the dorsal fin of Phangropleuron. It has also a complete analogy to the suc- 


cession which we trace in the types of the pectoral fin, commencing with the simple axis of the Dipnoi, and passing 
to the axis with lateral appendages or radii, seen in Selache (Gegenbaur 1. c.) and that traced below in the caudal. 
Carrying the process on, in the line already commenced, if we bring the radii to the plane of the basis of the 
basal ray or spine, we have the number of rays in the basal radial band greatly increased. Should they ossify, as 
we have seen them to do in passing from the caudal to the dorsal fins of Polypterws, they would be undistinguish- 
able from the basilar rays, just as the primary rays of the pectoral fin in the Crossopterygia are undistinguishable | 
from that which was originally the axial. Iam not at present acquainted with any genus of this sub-class which 
presents this character without modification; but if we omit a large number of the interneural spines and their 
increased basilar rays, all but four in fact, we have exactly the structure presented by the members of the family eos 
_ the Calacanths, as figured by Huxley and Egerton, 1. c., or the genera Tristichopterus, Celacanthus, Undina and Macro- ; 
poma. In several of these the interneural spines are united in pairs, thus supporting two dorsal fins. No. doubt ry 
others of the order possess this structure, and some intermediate between it and some of the forms already described. x 
_ We have thus a successional specialization in the structure of the dorsal fin represented by three types, tl 
first being nearest to the Dipnoi, the last (Polypterus and Tristichopterus) being specialized so as to resemble the 


paired fins, much more so in fact than ee observed in the Actinoptert. The three orders may by thus de- 
scribed. 


neural ai NS numerous. HAPLISTIA. — 


former ; interneural bones less numerous. CLADISITA tas Powpieream, 


* This is more obyious in some specimens than others; one from Gondokoro on the upper Nile is most instructive in this ‘respect 
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Basal radit much more numerous than the interneural bones radiating from their extremity and continued into 
branching distal radii; interneurrls much reduced in number. ActrnisTrA, fam. Coelacanthide. 

The basilar segments are entirely wanting in the higher Actinoptert, but are variously present in the lower. 
They are rudimental in the dorsal fin of Amiurus, and are more distinct in the dorsal fin of Gymnarchus and Carpiodes. 
They are well developed, but short in the dorsal and anal-fins of Coregonus, Salmo, Hlops, Mormyrus, Osteoglossum, 
and even in the spinous rayed Batrachus. They are small in the anal fin of Hydrocyon. In Amia they are long in 
the anal, but wanting in the dorsal fin. Finally, in the sturgeons they are well marked, but imperfectly ossified in 
both dorsal and anal fins. In most Clupeide and Characinide they are not visible, and are wanting in Heterotzs, 
Butyrinus and Hyodon. In all cases where they are present, however, they are greatly more numerous than the 
vertebre, as are also the interneural bones. / 

The origin of this increase suggests itself, and leads back to the proposition discussed with reference to the 
increase seen in the Coelacanthide. Should a type of this group be discovered with dorsal fins or pinnules as numerous 
as those of Polypterus and with the structure of those of Tristichopterus, we would then be with reference to our 
increase in the number of interneural bones, nearly where Polypterus places us with reference to the increase of the basal 
segments. We may then suppose that the most divergent of the supernumerary basilars became lateral on the inter- 
neural adjacent to each, by the shortening of the axial basilar. That this shortening has taken place, is obvious from 
the condition in which we find it in the many genera mentioned, and that its effect would be to throw the lateral 
basilars on to the interneural is almost a necessity. We have thus the high number of interneurals seen in the 
Actinopteri accounted for, and though as yet largely hypothetical, the explanation seems extremely probable. 


5. On THE ACTINOPTERI. 

In determining the primary types of this sub-class, we recur to some characters already mentioned, in which 
they approximate the Crossopterygia, and adding others, follow the various divergences to their specialized terminations. 

Thus in Accipenser and allies the ventral fins possess a complete series of basal radial bones, and the pectorals each 
a large mesopterygium. In Amia and Lepidosteus, the mesopterygium is small and the basal radii of the ventrals are 
reduced to their lowest number. In none of them are the basihyals fully developed. Most of the eels retain a char- 
acter which we have only observed heretofore in the Selachid. 

We pass by a number of the lower fishes before we find the mandibular arch furnished with a symplectic. One 
of the most important modifications, which is more or less coincident, with a number of others, is that which formed 
the basis of Bonaparte and Miiller’s order of Physostomi. The presence of the ductus pneumaticus which character- 
ized it is always associated with an abdominal position of ventral fins and cycloid scales, and mostly with the presence 
of the precorocoid arch, the entrance of the maxillary bone into the border of the mouth and the non separation of 
the parietal bones by the supraoccipital. Yet none of these characters are precisely associated at the point of change 
in each, for there are Physostomous fishes with separated parietals and ctenoid scales (some Cyprinodontide) and there 
are Physoclysti with abdominal ventrals. Nevertheless three prominent types stand out in the Actinopteri, the 
sturgeons or Chondroste?, the Physostomi, and the Physoclysti, and may be considered as tribes. 

An entire series of basilar segments of the abdominal ventral fin; no branchiostegal rays. 

CHONDROSTEI. 

Basilar segments of ventrals rudimental, position of fins abdominal, parietal bones usually united ; branchiostegal 
rays ; swim bladder connected with the stomach or cesophagus by a ductus pneumaticus. PHYSOSTOMI. 

No ductus pneumaticus ; parietal bones separated by the supraoccipital ; ventral fins usually thoracic or jugular ; 
no basilar segments. PHYSOCLYSTI. 

CHONDROSTEI. 

There are two orders in this division, as follows : : 

A precoracoid arch ; no symplectic bone ; premaxillary forming mouth border ; no suboperculum nor praecoper- 
culum ; mesopterigium distinct ; basihyals and superior ceratohyal not ossified ; interclavicles present. No inter- 
operculum or maxillary bones ; branchibyals cartilaginous. ; 1 SELACHOSTOMI, 
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Similar to the last, but with mteropercle and maxillary, bones, and osseous branchihyals. 
2 GLANIOSTOMI. 


The first order embraces the single family of Sassari the second, that of the Acetpenseride. In both, the 
chorda dorsalis persists, the tail is heterocercal and the osseous cranium is little developed. The basal and radial 
elements of the limbs, with the coracoids, are not ossified. 

; Puysostomt. 
The following key will express the leading features of the orders of this division. : 
I A precoracoid arch. 
A A coronoid bone. ivy 


Maxillary in many pieces ; vertebra opisthoccelian.*, 3 GINGLYMODI. © : 
7 Maxillary not transversely divided; vertebrae amphiceelian. 4 HALECOMORPHI. pes 
AA No coronoid bone. NN ll 
* No symplectic bone. “ye Re - 
thas 


Pterotic simple, anterior vertebra with ossicula auditus ; philly eects and parietals co-ossified. e : 
5 NEMATOGNATHI. singe 
Pterotic annular, including a cavity closed by a special bone ; parietals distinct, vertebre simple. “a rh 
6 scYPHOPHORI. 
* * Symplectic present. ayes 
Anterior vertebra co-ossified and with ossicula auditus. 7 PLECTOSPONDYLI. 

Anterior vertebre similar distinel, without ossicula auditus ; 8 IsOSPONDYLI. 

Il. No precoracoid arch. ; 5 Dy 
A Scapular arch suspended to cranium, / 


* A symplectic. . sb eet 

Pterotic and anterior vertebr simple ; parietals separated by supra-occipital. — 9 HAPLOMI. “ssa a 

Anterior vertebrae modified; parietals united ; pectoral fins. a 10 GLANENCHELL. be 

* * No symplectic. ‘ is 

Anterior vertebra simple ; a preoperculum and maxillary ; ; no pectoral fins. 
; A A Scapular arch free behind the cranium. 

* A preoperculum. ght eee a 

A symplectic; maxillary well developed; no pectoral fins. 

No symplectic ; maxillary lost or counate ; pectoral fins. 

** Precperculum wanting or rudimental. 

No symplectic, parame nor pectoral fins ; no pterygoid. 


re 


of them it remains in its preiitya ent Among _ Phyo it is + any alw 
y (Lrichiurida, etc.,) it remains larval. ah , 

In the first development of the vertebral column i in fishes, it irom a notes 
fold of the integument, which extends equally round its extremity. In this 
in aay fishes they remain thus equally cighrtatea cet a case, ~ 


¥ 


; called the isocercal. : a 
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on the upper side remaining rudimental, it will be necessary that such enlarged portion should strike the water in the 
plane transverse to the longitudinal axis of the body, in order that the weight of the body be propelled with the 
least expenditure of force. This will necessarily cause the distal vertebre or end of the chorda dorsalis to be turned 
upwards, so that the inferior rays of the fin shall be brought as near to the line of the superior as possible. This is 
the type of tail known as the heterocercal, as called by Agassiz. ; 

We find among the Physoclysté that the lower rays of the fin are more and more strengthened, and the hemal 
spines which support them are more and more enlarged ; consequently the end of the column is more curved upwards, 
as seen in Amia. The superior rays and neural spines are also strengthened, and the inferior so extended up- 
wards as to pass round the extremity of the column, and come into contact with them. And now the vertebral cen- 
tra are successively atrophied from the extremity. Counting from the extremity to the hemal spines of the first sup- 
ports of the outer rays of the caudal fin above and below, we find that ten vertebree remain in the tail of the Notop- 
terus. In the Hyodontide Albulide, Elopide, Alepocephalidw and Salmoniba, there are but two left, while one only ap- 
pears inthe Osteoglosside, Aulopide, Lutodirida, Butyrinide, Coregonide, Clupeide and Chirocentride. In most other 
families, especially of Physociysti, the last one has disappeared, and the numerous hemal arches are arranged like 
radii diverging upwards and downwards from the last caudal vertebre. In the highest groups, as Pharygognathi, ete., 
they become codssified, and the tail has completed its specialization. This is the type called homocercal by Agassiz, 
and diphycerecal by later writers. 

These types are thus plainly stages in the development of this member, the first and second being simply of 
development of the last. Thus the young Salmon commences with an eel-like vertebral column, or is ¢socercal ; 
it presently, by the upward curvature of the column, and unequal development of the caudal fin becomes heverocercal. 
Aborting the distal vertebra, it makes much progress towards becoming diphycercal, but ceases to grow before it has 
quite accomplished this stage. The Polypterus, the eels, the Gymnarchus, and other fishes ossify the vertebre in the 
isocercal stage. The heterocercal type is seen in the Chondroste?, where the vertebra never ossify. In Lepidosteus, 
Amia and Salmo, they ossify in this stage. 

I will now further specify the characters of the orders of Physostom?, and the families they contain. 

Grnetymopr. Parietals in contact ; pterotic simple; symplectic present. Mandible with coronoid, opercular, 
angular, articular and dentary bones. Basis cranii simple. Third superior pharyngeal bone small, lying on fourth ; 
upper basihyal wanting. Maxillary subdivided. A pracoracoid arch. Vertebr opisthoceelian. Pectoral fins with 
mesopterygium and five other basal elements. 

One family, the Lepidosteide, with heterocercal tail, cartilaginous precoracoid, one axial hyoid and three basal 
branchibyals. 

HatEcomorrnti. Parietals in contact, pterotic basis cranii and anterior vertebra simple. Mandible with oper- 
cular and coronoid ; maxillary not segmented, bordering the mouth. Third superior pharyngeal lying on enlarged 
fourth; upper basihyal wanting. Vertebre amphiccelian. Pectoral fins with mesopterygium and eight other 
elements. 

One family, the Améide, with heterocercal tail, cartilaginous precoracoid, one axial and four basal branchihyals. 

NeMATOGNATHI. Parietals and supraoccipital confluent. Four anterior vertebra coossified, and with ossicula 
auditus. Nomesopterygium. Basis cranii and pterotic bone simple ; no coronoid bone. Third superior pharyngeal 
bone wanting or small and resting on the fourth, second directed backwards. One or two pairs basal branchihyals, 
two pairs branchihyals. Suboperculum wanting, premaxillary forming mouth-border above. Interclavicles present. 

This division is the nearest ally to the sturgeons (Chondrostei) among Physostomous fishes, and I imagine that 


: future discoveries will prove that it has been derived from that division by descent. Ini the same way the Tsospon- 


dylous fishes are nearest to the Halecomorphi, and have probably descended from some Crossopterygian near the 
Haplistia, through that order. The affinity of the cat fishes to the sturgeons is seen in the absence of symplectic, 
the rudimentai maxillary bone, and as observed by Parker, in the interclavicles. There is a superficial resemblance 


x 
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in the dermal bones. The rudimental mesopterygium shown by Gegenbaur to exist in the young silurid@, the preeco- 
racoid arch and the ventral fins, are shared with the sturgeons and other divisions. 

There are considerable varieties of type in subordinate features to be observed in the Nematognathi. The Hypo- 
phthalmide are indeed scarcely to be referred to this order. 

1 Anterior vertebre modified ; inferior pharyngeal bones distinct ; few branchiostegal radii ; 

Operculum present. Siluride. 
Operculum wanting. s Aspredinida. | 
2 Vertebre unmodified ; inferior pharyngeal bones united their whole length many branchiostegal rays ; 
Operculum present, Hypophthalmida. 


In the Stluride we have other modifications of importance. Thus in Plotosws the second superior pharyngeal 
is wanting. In Loricaria and its allies, the pterotic is greatly expanded, so as to unite with the hyomandibular and 


opercular bones. F 

ScypHorHorr. Parietals narrow, distinct from each other and the supraoccipital. Pterotic large funnel-shaped, 
enclosing a chamber which expands externally, and is covered by a lid-like bone. No symplectic. Opercular bones 
present. Anterior vertebrae unaltered. No mesopterygium. Basis cranii simple. No interclavicles. 


This very distinct group is about equally allied to the preceding and the following. The arrangement of the parie- 
tal bones appears to explain that of the Stluroids, about which there is some difference of opinion among naturalists. 
Thus Huxley in his memoir on the Ganoids, in his figure of Clarias, labels these confluent elements (as I suppose 
them to be at present), supraoccipitals; Parker (shoulder girdle), calls them parietals. The families of this order 
are two, viz: : 

Tail isocercal, Gymnarchide. 

Tail diphycereal, Mormyride. 

In Mormyrus there is one vertebra of the original series left in the tail. 


PLECTOSPONDYLI, Parietals broad, distinct, pterotic normal, symplectic present. Opercular bones all present ; 
no interclavicles. Anterior four vertebree much modified and with ossicula auditus. 

1 Brain case produced between orbits ; only two superior pharyngeal bones ; basis cranii simple. 

a Only two basal branchibyals. 


Tail diphycereal, : Catostomide. 
g a Three basal branchihyals, 


Tail diphycercal, { aioe 
Tail isocercal, Sternopygide. 


2 Brain case not produced between orbits, basis eranii double, with muscular canal in many ; four to one superior 


pharyngeal bones. 
Characinide. 
Hrythrinida. 


IsospoNDYLI. Parietals separate, symplectic present; no interclavicles. Anterior vertebra simple, unmodified. 


- Three basal branchihyals, 


Pharyngeal bones separate above and below. 
An extensive group, presenting many subordinate modifications. 


1 Tail subisocereal ; pterotic externally annular enclosing a large cavity ; basis cranii double ; Notopterida. 


2 Tail diphycercal; pterotic normal, basis cranii double; superior pharyngeals four, distinct, third largest directed 
forward ; basal branchihyals three : (typical.) 
* Parietals united. 
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. HHyodontide. 
Two tail vertebrae, j Albulida. 
Hlopida. 
; ( Aulopide. 
One tail vertebra, Coregonide. 
Lutodiride. 
Noitail abe Saurida. 
ae bal abree, re eesleseliont a 
* * Parietals separated by supraoccipital. 
Two tail vertebra, { on a mene! 
One tail vertebra, 4 Chirocentride. 


; ( Olupeide. 
3 Tail diphycercal, pterotic normal, basis cranii simple. 


Basal branchihyals and superior pharyngeals each three ; Osteoglossida. 
The same bones each two ; Heterotida. 
{ Galaxtida. 


Haptomi. No praecoracoid arch. Parietal bones separated by the supraoccipital. A symplectic; opercular 
bones present ; anterior vertebre unaltered. Pharyngeal bones distinct, the superior directed forwards, three or 
four in number. No interclavicles. 

1 Basis cranii double ; maxillary entering mouth border. Esocide. 

2 Basis cranii simple ; maxillary bounding mouth. Umbride. 

3 Basis cranii simple ; mouth bounded by premaxillary only ; third upper pharyngeal enlarged. { Cyprinodontide. 

j  Aypswide. 

GLANENCHELI. Parietal bones extensively in contact, distinct ; pterotic normal; a symplectic. Opercular bones 
complete ; mouth bounded by premaxillary chiefly: six or seven basilar pectoral rays. No precoracoid or interclav- 
icles. Anterior vertebra united, modified, and with ossicula auditus. Superior pharyngeal bones subequal, con- 
tinuous. rm 

One family, the Gymnotide, which approaches the eel-like Stlurida, the Sternopygide, and the Monopterus of 
Java, so as to be in a measure intermediate between them. The characters are, no parietal fontanelle ; four superior 
pharyngeals, three basal branchihyals; brain prolonged between orbits. The structure of the fins, and the rudimental 
maxillary bones distinguish this family from the Sternopygide, with which they have been heretofore associated. 
In the first they are like the eels, in the latter the siluroids. 

IcHTHYOCEPHALI. LEpiclavicle suspended to posttemporal and to cranium; mouth bounded above by premaxil- 
laries, which are in contact on the median line, and in contact with a distinct maxillary by the posterior margin; no 
interneural spines, pectoral fins nor symplectic bone ; two basal branchihyal pairs. Vertebre unaltered. Two pairs 
basihyals. 

One family, the Monopteride. Two (3d and 4th) superior pharyngeal bones on each side. The general form is 
eel-like. 

Hoxostomi. Epiclavicle suspended to fourth vertebra, posttemporal wanting. Parietals in contact. Mouth 
bounded by the premaxillaries which are in contact medially and bounded behind by maxillary. Symplectic present ; 
vertebra unaltered ; no pectoral fin. Third superior pharyngeal not smaller than fourth. 

One family, the Symbranchide, with the genera Amphipnous and Symbranchus. 

ENCHELYCEPHALI. Parietals in contact; lower pair of basihyals wanting. Scapular arch suspended to an 
anterior vertebra, no posttemporal, no symplectic, maxillary bone absent or connate with premaxillary which forms 
border of mouth. Premaxillaries separated on the median line by the ethmoid. Superior branchihyals and inferior 
and superior pharyngeals well developed; the latter of three.bones. Of these the fourth is largest and supports the 
third, which with the second is directed forwards. 

1. Palatopterygoid arch complete ; pectoral fins. Congride. 

2. Pectoral fins ; palatopterygoid arch represented by pterygoid ; premaxillaries more widely separated. 

Anguillida. 
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3. No pectoral fins ; no metapterygoid ; pterygoid a slender rod ; ethmoid much wider. Gymnothoracide. 

ConocePHALi.~ Parietals largely in contact, opercular_bones rudimental, the preoperculum generally wanting. 
Premaxillary rudimental or wanting; ethmoid very wide. Symplectic, maxillary, pterygoid, basal-branchihyal, 
superior and inferior pharyngeal bones all wanting, except the fourth superior pharyngeal. This is jaw-like, and 
supported by a strong superior branchihyal; other superior branchihyals wanting or cartilaginous. : 

This well marked order includes the eels of the family Murenide (with Gymnomurena etc). 

It is evident from the above, that the eel-like form common to the last five orders is not more important ina 
systematic sense, than the fish-like form, which is common to so many of the others. 


PHYSOCLYSTI. 
The following is an analytic synopsis of the orders. They all have the parietals entirely separated by the supra- 
occipital, and lack the precoracoid, and have the symplectic present.* ; 
A Scapula suspended to the anterior vertebra. - 
Superior branchihyals and pharyngeals present, inferior distinct ; maxillary distinct ; no interclavicles. 
15 OpisTouMt. 
A A Scapula suspended to cranium by a posttemporal. 


I. Ventral fins abdominal. 
Branchial arches well developed, the bones present, except fourth superior pharyngeal; third much enlarged. 
Inferior pharyngeals distinct. 16 PERCESOCES. 


Third and fourth superior pharyngeals much enlarged, inferior pharyngeals codssified. 
17 SYNENTOGNATHI 


Superior branchihyals and pharyngeals reduced in number ; inferiors separated — 18 HEMIBRANCHII 
Superior branchihyals and pharyngeals, and basal branchihyals wanting ; gills tufted. ; ig’: 
: ; 19 Lopmoprancum, = 
II. Ventral fins thoracic or jugular. ae 
First vertebra united to cranium by suture; epiotics united behind supraoccipital ; basal pecoral radii elongate. o “4 
; : 10 Peprovnarn ; ot 
Posterior cephalic region normal, anterior twisted so as to bring both orbits on one side; inferior pharyngeal 
distinct. 21 Hernrosomara. ie is 
Cranium normal, premaxillaries usually codssified with the maxillaries behind, and the dentary with the articulat a > 
pharyngeal bones distinct. os 22 PunctoGNarHT. — Ms * 


Cranium normal, bones of the jaws distinct; inferior pharyngeal bones distinct. 


Cranium normal, bones of the jaws distinct ; third superior pharyngeal much enlarged, articulated with is Se 
inferior pharyngeals codssified. 24 PHARYNGOGNATHI, a 

These orders are more fully defined below, and the families which are referable to them pointed out. — 

EASTON Soa bak ae arch suspended to the vertebral column. Bupervs ERS — branely) ih 


It bears considerable resemblance to ‘the eels of the fault Spin brasnehedes 

PerceEsoces. Ventrals anteriorly or posteriorly abdominal. Mouth formed by premaxillaries ; 
furcate anteriorly, not suturally attached. Three basal branchihyals : all those of the superior series. rent 
ent. Superior pharyngeals with the third very largely developed, but not articulated to the cranium. 
ryngeals distinct. Basal pectoral rays four, short. Basis cranii without muscular tube, but with rud 
floor. F 


* Except in Ostraciwm, where it is not ossified. 
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1. Dorsal fin of branched radii; no second floor of brain case ; transverse wing on inside of hyomandibular; 
second superior pharyngeal rod-like, first present, third simple. Opheocephatide. 

2. Dorsal fin of spinous and soft portion; no hyomandibular wing; second superior pharyngeal subconic, third 
very large of two horizontal lamin, the superior supported by the inferior by a vertical rod. Superior branchihyals, 


second a triangular plate with supero-exterior process ; third and fourth tri-radiate. Mugilide. 
8. Dorsal fin of spinous and soft portions, ventrals more abdominal ; third superior pharyngeal long and wide, 
simple, second rod-like. Basis cranii with upper floor better developed anteriorly. Atherinida. 


The family of Cyprinodontide approaches the Opheocephalide very closely, differing as to ordinal characters, in 
the presence of the ductus pneumaticus. The form of the maxillary bone and anterior position of the ventral fins 
ally them to the Mugilidw, while the enlarged third superior pharyngeal even exceeds that of the Atherinide. The 
physiognomy brings it into relation with this order. 

SYNENTOGNATHI Mouth bounded by the premaxillary only; parietal bone very much reduced ; posttemporal 
slender, furcate ; supraclavicle not distinct. Pectoral fin with elevated basis ; no interclavicle. Superior pharyngeals 
second and third large, oval, not articulated to cranium, sending processes forward; fourth wanting. Inferior pha- 
ryngeals codssified, Basis cranii double in front, but without muscular tube. 

The only family of this order, the Scomberesocida, has a diphycercal tail, and no spinous dorsal fin. In its rather 
weak superior branchibhyals it shows resemblance to the next order. 

Hemiprancuir. Mouth bounded above by premaxillary only ; posttemporal not furcate. Pectoral fins elevated 3 
interclavicles developed. Superior pharyngeals small, weak ; second, third, and generally fourth present ; superior 
branchihyals rudimental, the fourth, and sometimes others, wanting. Inferior pharyngeals distinct. Branchial pro- 
cesses narrow laminz. Basis cranii simple, no tube. 

1. Anterior vertebrz but little enlarged ; dorsal spines strong ; first, second and third superior branchihyals and 
second and third superior pharyngeals present. Gasterosteide, 

2. Four anterior dorsal vertebree much elongate (centrum and spine united by suture in Mistularia), dorsal spines 
very weak, or none. Fistulartide. 
a Superior branchihyals cartilage, three superior pharyngeals. Aulostoma. 
f Three anterior superior branchihyals osseous, three superior pharyngeals, directed forwards. Mistularia. 


3. Four anterior vertebrae much elongate, with strong diapophyses, and normal articulations. 


Fourth superior branchihyal and first and fourth superior pharyngeals only wanting. Centriscida, 
4, Six anterior vertebrae extremely elongate, with normal articulations of centra. 
Fourth superior branchibyal and all the superior pharyngeals wanting. Amphisilide. 


This very natural order connects the ordinary fishes immediately with the Lophobranchii. The family Gas- 


_terosteide is the least specialized of them, and presents some relationship to Nematocentris, a genus of Atherinida, 


from Australia. The latter has flat, transverse and serrate spinous rays to both dorsal fins, which both exhibit soft 
rays, as though in anticipation of their absence anteriorly in Gasterosteus. The relationships of this order to the 
Lophobranchs are numerous. They are, the weakening of the branchial apparatus, the presence of the interclavicles 
(which I find in all), the simplicity of the posttemporal bone and basis cranii, the shortness of the branchial processes 
the prolongation of the muzzle and the ganoid plates, are characters of subordinate relationship. On the part of the 
Lophobranchii, the Solenostomide approach this order, but to which family I am not sure, probably to the is- 
tulartide. 

_ LopHosrancuit. Mouth bounded by the premaxillary above ; posttemporal simple, coéossified. with the cra- 
nium. Basis cranii simple. Pectoral fins wiih elevated basis ; well developed interclavicles. Anterior vertebra 


modified, the diapophyses much expanded. Inferior and superior pharyngeals and superior branchihyals wanting or 
unossified. Branchial processes in tufts. 


1. A weak spinous dorsal fin. Solenostomide. 
2. No spinous dorsal fin. , { fe ealesiene 
; _ AMERI. PHILOSO. SOC.—VOL. XIV.—115 
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PrprcuLati. Basal radii of pectoral fin elongate, reduced in number ; no interclavicles. Epiotics united with 
each other above behind supraoccipital, and the first vertebra with the cranium by suture ; posttemporal broad, flat, 
simple. Superior pharyngeals two, similar, spatulate with anterior stem and transyerse blade. Basis cranii simple. 

Two families, the Antennariida, with three, and the Lophiide (Lophius, Halieutwa, Malthe), with two, basal pec- 
toral radii. They connect with the Percomorphi by the Blenniide and Batrachide. 

Hrtrrosomata. Cranium posteriorly normal; anteriorly with twisted vertex, to allow of two orbits on one side, 
or one vertical and one lateral ; basis not quite simple; dorsal fin with jointed rays. Superior pharyngeals four, 
the third longest, much extended forward ; inferiors separate. 

Embraces the family of Plewronectide. 

PLECTOGNATHI ; cranium posteriorly normal ; the posttemporal coéssified with the epiotic, and undivided. The 
elements of the mandible and usually the renee and maxillary codssified. Interoperculum a slender rod. 
Superior pharyngeals laminar usually vertical and transverse. 

1 Maxillary distinct, a subopercultim ;. sup. pharyngeals vertical, transverse, fourth present, minute ; 


Triacanthide. 

2 Maxillary codssified, a suboperculum ; basis cranii double, with tube. Pharyngeals vertical transverse, fourth 
wanting ; Balistide. 

3 Maxillary codssified, a suboperculum and symplectic ; basis cranii simple. 

Pharyngeals transverse vertical, fourth present ; Tetrodontida, 

Do. more longitudinal, " Diodontide, 

4 Maxillary codssified ; no suboperculum ; symplectic not ossified ; interclavicles present. Fourth sup. pharyn- > 
geal wanting, 2d and 3d forming a vertical subconic mass ; Ostraciontide. 


The contents of this order are heterogeneous, and it is questionable whether section fourth really belongs to it. ce 
The Plectognaths are associated with the true perciform fishes by Zriacanthus on their part, and the Acronuride a 
and Chaetodontide on the other. Their affinities have never been, in my estimation, heretofore properly expressed in- bs 
the systems, where they have always been arranged at a distance from the higher Physoclysti. Yet the structure of 
the swim-bladder, skull, scapular arch, caudal vertebra, pectoral fin, in fact, everything, combine to indicate their 
position to be here. The shortened jaws, especially the maxillary of Acanthurus, remind one of Triacanthus, and = Age 
closely united slender femora, approach those of Bualistes. The codssification of the simple postioniena with 
cranium confirms the affinity. 

PrercomorruHi. Bones of the mandible distinet, maxillary distinct. Geeaad symmetrical, epiotics normal ; 
interclavicles ; posttemporal not codssified with cranium. Basal pectoral radii not enlarged; humeri susp¢ 
(generally) from the scapular arch. Basal branchihyals three, inferior pharyngeals distinct ; superior pha 
with the third most generally largest. Sub and interoperculum present, plate-like. ‘ 

This extensive order embraces a great variety of forms, some of which may yet be regarded as forming 
orders. At present Lam not sufficiently sure of their exact definition to admit them as such. _— 


==. 


7 
“Ve 


I. Anacanthini. Basis cranii simple, no tube; posttemporal bifurcate, | scapular foramen between sei pul 
coracoid. Superior pharyngeals three, horizontal, third little larger. Dorsal fin, dghs flexible, jointed. ee 


Basal ee of pectoral fin five, ee Superior pharyngeals contracted first and fourth wanting, t 
shaped with second adherent. Dorsal fin with some spinous rays. - ; 
One family, the ee Sel Mk B. 
Ill. Scyphobranchii. Basis cranii simple, no tube ; eeenen furcate. | eapetar pharyngeals sho: 
and first generally wanting, third large, basin-shaped, second generally seale-like | or coossified with t 


with median foramen. Dorsal radii usually soft. ae enmpaeasida Godiids (genera Gobiue Phil 
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Callionynus Periophthalmus Boleophthalmus, Amblyopus Trypauchen), Blenniide (Zoarces Anarrhicas, Cryptacanthodes, 
Salarias, Centronotus, Oristiceps), Gobiesocide (Gobiesow Sicyases, Lepadogaster),; Cottidw (Uranidea, Cottws Leptocottus, 
Hemitripterus, Scorpaenichthys). 

IV. Hpelasmia. Basis cranii double, with basal muscular tube; posttemporal undivided. Second, third and 
fourth superior pharyngeals transverse vertical laminz. Scapula with median foramen; basal pectoral bones four, 
short. Dorsal spines strong. Families, Acronuride, (with Amphacanthus) and Chaetodontide, (with Chaetodon, 
Chelmo, Zanclus, Platav, Heniochus, (Taurichthys,) Epibulus and Toxotes). 

V. Rhegnoptert. Basis cranii double with tube ; posttemporal bifurcate; scapula with median foramen ; superior 
pharyngeal bones four, third largest, narrow, directed forward. Basal pectoral bones divided ; two normal, support- 
ing fin ; one longitudinal without rays, and one a plate on coracoid, supporting elongate rays. Dorsal spines. One 
family, the T’richidiontidw (Polynemide). 

VI. Distegi. Basis cranii double, with muscular tube. Posttemporal bifurcated, scapula with median foramen ; 
basal pectorals three or four, short quadrate. Superior pharyngeal bones four, third always the largest, longitudinal, 
more or less elongate, not articulated to the cranium. Inferior pharyngeals separated. Dorsal fin with strong spines. 

ga Third extremely elongate, narrowed forwards; Scombride, Xiphiadide. Trichiurida. 

f# Third shorter, but narrow ; Berycida@, Percide in part. 

y Third nearly wide as long ; Percide pt., Sparide, Scienide, Pristipomatide, Trighide pt. 

§ Third much enlarged into a grinder. Stllaginidw, Varangide (Scyris, Blepharis, Lactarius, Drepane, Equula, 
Trachynotus), Heheneide, Gerreide, Heterognathide, Amblodon, Liostomus (4th wanting). 

e Third more or less basin shaped; Pterois, Synanceia, Scorpena, Pelor (tube rudimental), Peristedion, 
Trigla (pts). 

VIl. Labyrinthici. Basis crainii double, with muscular tube. Superior pharyngeals without the fourth, third 
massive articulated to cranium, one or other of the superior branchihyals developed into vertical laminaw, often invo- 
luted. Inferior pharyngeals distinct. Dorsal fin spinous. 

I. Second sup. pharyngeal present, superior branchials present, fourth greatly laminated. 


Osphromenida. 
II. Second sup. pharyngeal wanting ; first sup. branchihyal with three lamina. 

@ Second and third sup. branchibyals present. (Polyacanthus Anabas). Anabantida 

f Second (and third?) sup. branchibyals wanting. Helostoma. 


PHARYNGOGNATHI. Basis cranii double, with tube ; basilar bones of pectoral, four, short. Scapula with median 
foramen. Cranium normal posteriorly ; posttemporal bifurcated. Superior branchihyals not complicated ; superior 
pharyngeals with the third greatly developed and attached by movable articulation to cranium, the others wanting or 
rudimental. Inferior pharyngeals solidly codssified. 


1 Fourth superior pharyngeal rudimental, second slender toothless ; first similar. 
Embiotocide (7 genera). 


2. Fourth wanting ; second laminar, adherent to third, dentate: (probably 4th codssified with third), (8d not 


articulated to cranium in Crenicichia, first present in Chromis and Heliases). Chromidida. 
8. Fourth wanting ; 
* Second rudimental rod-like, third with fixed articulation to fourth sup. branchihyal. Labrida. 


** Second wanting ; 
Labride,? Crenalus, Odav, Gomphosus. 
4. Third only present, the opposites united, and with a sliding articulation on the much enlarged fourth super. 
branchihyal. Scaride. 
With this order we close the series, and think that it has a general claim to stand at the head of the true fishes. 
It displays an aggregation of all the characters which distinguish the higher from the lower fishes, whether in refer- 
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ence to order, sub-class, or class. The fins in their position and attachments exhibit the most remote separation 
from their characters in the Orossopterygide. The base of the cranium is complex, and removed in construction from 
the simple parasphenoid floor of the lower divisions. The pharyngeal bones are more specially developed than in any 
other order. The elements of the support of the caudal fin are more thoroughly codssified than in any other except 
Scombride and the Plectognathi. 


GENERAL OBSERVATIONS. 


In tracing the affinities of the Physostomi, I have pointed out the relation between the Chondrostet and the 
Nematognathi, and the Halecomorphi and the Isospondyli. The series commenced with the cat-fishes may be continued 
into the Mormyri and then to the families of the Plectospondyli, where the series with altered vertebrae and with ossi- 
cula auditus, terminates. The Characins have, however, eonsiderable affinity to the Isospondyli, especially in the type 
of their branchial bones. From the latter group we pass to the Haplomi, and thence to the Physoclyst groups. The 
eel-like groups form a special line. The Glanencheli have cranial characters of the orders with modified vertebree, 
(Nematognathi and Plectospondyli,) with fins of the more typical eels. The latter show a steady approach in some 
points to the conditions characterizing the Chondroste?. The loss of the maxillary, of opercular bones, and of 
pharyngeal elements, reminds one of these, but in the loss of the premaxillary, and great development of the 
ethmoid in the Oolocephali, we have features quite unique. The vertebral position of the scapular arch is the only 
shark character they possess: while, on the other hand, the Holsotomi are undoubtedly related to the Mastacembelus, 
a real Physoclyst with spinous dorsal fin. These relations are as yet entirely inexplicable. 

The affinities among Physoclystt are more clear. Omitting the genus above mentioned, we find the four orders 
with ventral fins to form a true series, with a Synentognath variation, terminating in the greatly degraded order of 
Lophobranchii. The Percesoces give us our nearest connection with the groups with ventral abdominals, and lead at once 
to the Percomorphi. From this centre radiate many lines of affinity, One leads from the Ohaetodontide through the 
Acroneuride to the Plectognathi by the similarity in the arrangement of the posttemporal and forms of the pharyn- | 
geal apparatus. An important division of the Percomorphi has the basis cranii simple and the branchial arches 
reduced above, viz: the Seyphobranchit. The Cottida are the most generalized family of the group, and lead on the 
one hand, to the 77riglide of the Distegi, with which they are generally arranged,—and on the other, to the Blenniide. 
Some of the latter elongate the basal pectoral bones considerably, and lead to the Batrachide on the one side, where 7 7 
the number of these bones is increased, and on the other to the This oe oe where the number is diminished. To aa 
these Bue the Anacanthint and Heterosomata are also allied. By 7 


Remo is made. Here the pharyngeals are modified into a mill-like structure, ania is least specialized in in nt ad ft 
Embiotocide, and most so in the Scarida, 5 Re ee ’ ’ 
~ a i - 


NAMES OF THE ORDERS. 


Of the orders here proposed or adopted, a number have been employed in various senses by ichthyolog 
refer only to those who have defined their groups, as those who have merely given names cannot be underst: 
authors of anything but those names. A definite idea of the definition of a group involves the ability to char 
it, and by such process only can the idea entertained by the author of a division be determined by others. 

The order Nematognathi was named and defined by Prof. Gill in 1861 ;* Prof. Agassiz has expressed h 
that the order was well established. Additions to its characters are now made. The Synentognathi was also 
in 1859} as distinct from the Pharyngognathi, with which J. Miller had united it. The order of Lophobr 


* Proceed, Acad, Nat. Sciences, Philadelphia, in a “ Catalogue of the Fishes of the Eastern Coast of North America.” 
t Loe, Cit. p. 148, 
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well known as Cuvier’s, and has been generally adopted. Miiller proposed the Pediculati with part of the defini- 
tion here given. The LHeterosomata were arranged together under this name and defined by Dumeril. The Plectog- 
natht were first defined by Cuvier; while the Pharyngognathi a part only of Miiller’s order of that name, was defined 
by Gill, after the deduction of the Synentognathi. 


II. CATALOGUE OF SPECIES. 
PHARYNGOGNATHI. 
Pomacentride. 

MicrosPATHODON CuRysuURUS, Cuv. Val. V., 476, Méicrospathodon, Gthr. 

St. Croix, Dr. Griffith ; St. Martins, Dr. Rijgersma. 

GLYPHIDODON saxATiuis, Linn., Cuv. Val. V., 446, Gthr., Catal. B. M., iv., 35. 

St. Martins, Dr. Rijgersma ; St. Croix, Thos. Davidson, Dr. R. E. Griffith ; New Providence, Dr. Wood. 

PoOMACENTRUS LEUCostiIcTuS, Mill. T'rosch. in Schomburgk’s Nat. Hist., Barbadoes, 674. Giinther Catal. B. 
Mus. iv., 31. 

St. Croix, Capt. T. Davidson ; St. Martins, Dr. Rijgersma; New Providence, Dr. Wood. 

ani ; Gerride. 
GERRES GULA, ©. V., vi., 464, Giinther Cat. B. M. IL, 346. 
St. Martins, Dr. R. E. van Rijgersma ; St. Croix, Thos. Davidson, Dr. R. E. Griffith. 
Scaride. 

Scarus GuacaMArA, Cuv. Val. XIV., 178. Psewdoscarus, Giinther Cat. Brit. Mus. iv., 233. 

St. Martins, Dr. Rijgersma. 

Scarus cHLoris, Bloch Schn., Psewdoscarus, Giinther Catal. iv., 22’. 

New Providence, Bahamas, Dr. H. C. Wood. 

ScaRus sancTacRucis, Bloch., Psewdoscarus, Giimther Catal. iv., 226. Scarus alternans C. V., xiv., 200. 

St. Croix, Dr. R. E. Griffith. 

SCARUS TAENIOPTERUS, Desmarest, Cuy. Val. XIV., 195, Pseudoscarus Gthr, Catal., IV., 226. 

Santa Cruz, R: E. Griffith, M. D. 

Scarus DIADEMA, Cuv. Val. XIV., 146. Poey Rep. Cuba ii., p. 847. Guichenot Catal. Scari Mus. Paris, Proc. 
Cherbourg. : 

This species, placed as a synonyme of the last with question, by Giinther in the Catal. Brit. Mus. iv., p. 226, 
is as distinct from it as the allied species are from each other. A fresh specimen from Dr. Rijgersma enables me to 
describe the colors of this very handsome fish as follows : 

General color of anterior half of the body, crimson ; of the posterior, golden. All the scales with a red-orange 
border, An orange band from mouth to orbit, margined by green above and below, the lower continued to opercular 
lobe and round chin behind a red band. Temple greenish; golden of posterior parts continued as a band to the base 
of the pectoral. Caudal slightly rounded, the angles not prolonged, the superior and inferior margins green. Dorsal 
and anal fins, with dirty green margins, yellow-edged within, and very narrow green basis with inner yellow margin. 
Numerous transparent, dirty green spots on interinediate space of anal and posterior two-thirds of dorsal. Six rows 
of scales on the middle series of the cheek. 

When the specimens are bleached in spirits, the species is best distinguished from the P. taeniopterus by the 
spotted fins, as well as the lack of dark lateral band, and six cheek scales. 

St. Martins, Rijgersma ; St. Croix, Davidson and Griffith. 

Scarus psitracus, Linn., Psewdoscarus, Giinther Catal. 225. Scarus vetula, Bloch, Cuv. Val. XIV., 193. 

St. Martins, Rijgersma ; St. Croix Dr. Griffith. 

Scarus AUROFRENATUS, Cuv., Vol. XIV., 191. Gthr. Cat., iv., 212. 

St. Croix, Dr. Griffith ; St. Martins, Dr. Rijgersma. 
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SCARUS CHRYSOPTERUS, Bl. Schn. Cuv. Val. XIV., 185. Gthr. Catal. IV. 211. 


St. Croix, Dr. Griffith ; St. Kitts, B. H. Lightfoot. 
Scarus RADIANS, ‘‘ Cuy. Val.’? Giinther Cat., B. Mus., iv., 211. 
Several specimens which agree with Giinther’s description, but not with any of Prof. Poey’s. 


St. Martins, Dr. Rijgersma. 


ScarvUs HOPLOMYsTAX, Cope Sm nov. 


This species agrees with the description given by Giinther of what he considers to bethe young of the last species. 


It is clearly not the young of S. radians, nor of any of the species described by Giiuther or Poey. It is nearly allied 


to the S. lachrymosus and 8. atomarius of Poey, (Repert, Fis., ete., Cuba. II., 343,) in having prominent divergent 
acute teeth external to the confluent series of the upper jaw. This character is evanescent in S. chrysopterus and 
S. abildgaardit as indicated by our specimens, but would indicate another genus were it constant. Our specimens of 
S. radians (above) are of the same size ‘2s those of the present species, and display no trace of external teeth, five of 


the former being compared with the latter. The S. radians display the caudal fin openly emarginate, the S. hoplo- 


mystax rounded. In the former, there are obscure cross-bands with scattered red scales, in the latter a broad longi- 


tudinal band, with red below it. ‘This band extends from the orbit to near the caudal fin including two and two half 


rows of scales. There are four equidistant pale spots in its course, a silvery band round the chin. Three brown 


spots on the dorsal fin; other parts of that and the caudal punctate with white and brownish, a row of small white 


dots on pectoral, round the basis. Anal fin with white variations and three vertical brown spots, four in some,— 
obscure in others. A very faint spot at the base of the pectoral, wanting in some ; it is quite distinct in S. radians. 

Orbit, five times in head, nearly twice in muzzle ; depth, 3 2 times in total length ; head, four times. Free teeth, 
three on each side, the anterior directed to the opposite, the posterior out wards to the same side ; the latter quite 


long and sharp. Marginal teeth, very minute, those of the mandible larger, three rows with crowns nearly distinct.. 


Length, five inches. 
St. Martins, Dr. R. HE. van Rijgersma. 
This species differs from the S. lachrymosus of Poey in having six instead of four free maxillary teeth, and nine 


The color must be quite different, as Poey mentions none of the peculiarities of this fish, and says 
In S. atomarius the orbit enters a little 


The coloration, from Prof. Poey’s 


soft anal radii. 
there is a blue band from the orbit to the lip, which I have not seen in it. 
over four times the length of the head, and the caudal is vertical, not rounded. 
description is quite different ; he connects also one more anal ray, but he may include the posterior half of the last. 


St. Martins, Dr. Rijgersma. Many specimens. 


SCARUS RUBRIPINNIS, Cuv. Val. XIV., 199. 


St. Croix, Dr. Griffith, (six inches long.) 
SCARUS ABILDGAARDI, Bloch. Cuv. Val. XIV., 175; Giinther, IV., 210. 
New Providence, Bahamas, Dr. Wood ; St. Martins, Dr. Rijgersma; St. Croix, Dr. Griffith. 


SCARUS, sp. indet. 
St. Croix, Dr. Griffith. 


CRYPTOTOMUS ROSEUS, Cope, gen. et. sp. nov. 

Char. gen. Interior series of teeth in both jaws consolidated into a single cutting body on each side, the exterior 
series entirely free in front, wanting on the sides. Spinous Rays, D. XI. A. III.; the dorsal flexible, terminating in 
filaments, and united by membrane at the base only. One row of scales on each cheek. Lips, double at the sides only. 

This genus has the dentition of Callyodon with the numerous dorsal and anal spines of the group of Harpe. The 


pharyngeal teeth are identical with those of Callyodon. 
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Char. spectf., scales 13—23—6 ; radii D. XI. °8; A. III.8., p. 12. The ventrals are short, extending half-way to 
the vent ; the pectorals extend three-quarters the same _dis- 
tance; caudal truncate. One large scale between pectoral 
and ventral; scales of opercles, very large; preopercular 
limbs, naked ; cheek witha series of three scales, which are 
caducous. 

General form like that of Julis, elongate ; depth into 
total length, four and a half times; length of head into 
the same, three and one-third times. The extremity of the 
maxillary bone in its sheath does not quite reach the ante- 
rior line of the orbit. The free teeth are closely appressed 


to the solid mass beneath and are included in two alterna- 
ting rows anteriorly. 


Fig. 1. Cryptotomus roseus, Cope. 


They all project in the line of the front and of the mandible, the superior overlapping a little the inferior. The 
diameter of the eye enters the length of the head including teeth, five times; the muzzle 1 4-5 times, and the inter- 
orbital space ‘75 of atime. ‘The front is flat, and the muzzle sufficiently so to produce a slight canthus rostralis. 


Its profile descends gradually straight to the teeth. 


The color is rosy purple, most purple on the cheeks ; below, fading into light orange. Scales of the superior row, 
brown bordered. Caudal fin, yellow. 
St. Martins, D. R. E. van Rijgersma, 
Labride. 

Cossypnuus RUFUS, Linn, Giinth., catal. B. M. IV., 108, @. bodianus, Cuv. Val. XII., p. 103. 

New Providence, H. C. Wood, M. D. St, Croix, Dr. R. E. Griffith. 

CLEPTICUS GENIZARRA, Cuy. Val. XIII, 267. St. Croix, Dr. Griffith. 

PLATYGLOSsUS BIVITTATUS, Bloch., Giinth., Catal IV., 164. P. psittaculus, C. V. XIII, 387. 
St. Martins, Dr. Rijgersma. 
_ PLATYGLOSSUS INTERNASALIS, Poey, Mem. Cuba II., 421. Giinth. 1. c., IV., 164. 

St. Martins, Dr. Rijgersma. 

PLATYGLOssus CROTAPHUS, Cuv. Val. XII., 395. Gth. I. c., 163. 
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St. Croix, Capt. Davidson. 

PLATYG@LOssUS RUPTUS, Poey, Mem., Cuba, II., 212. Giinther, 1. c. LV., 162. 

St. Croix, Dr. Griffith and Capt. Davidson. 

PLATYGLOSSUS CYANOSTIGMA, Cuv. Vol. XIII., 391. Gth.1. ¢. IV., 161. 

St. Croix, Dr. Griffith. 

LACHNOLAEMUS FALCATUS, Linn. (Labrus). Giinther Cat. Brit. Mus. IV., 87. Z. aigula, Cuv. Val. XIII, 277. 
Lub. 378. . 

New Providence, D. H. C. Wood. 

Malacanthide. 
MALACANTHUS PLUMIERI, Bloch., Cuv., Vol. XIII., 319. Tab., 380. Giimther Catal. III., 359. 
St. Croix, Dr. R. E. Griffith. ‘, 
PERCOMORPHI. 
. Distegi 
Berycide. r 

RHINOBERYX CHRYSEUS, Cope Sp. Nov. : 

In this fish, the muzzle projects a very short distance in advance of the premaxillary border, and is therefore 
referred to the same genus as the Rhynchichthys brachyrhynchus of Bleeker, as proposed by Gill, though without 
entire confidence, as I have not seen the latter species. 

The premaxillary groove open in Myriopristis, is here over-roofed and closed by the extension of the bones of 
the front ; the spines of the premaxillaries are very short. On the vertex is a short supraoccipital corona. In front 


of and on each side of this, two approximated crests rise, which extend to the end of the muzzle. They enclose a 
groove which is narrower 


half the cranium. Exter- 
nal to these, a low ridge 
extends from each pterotic 
region, parallel to the 
other. Above the posterior 


: .verge to the end of the 
ye muzzle. A bony thicken- 

ing on each side marks the 
a union of these ridges with 
the median. From this a 
strong ridge extends along 
the posterior margin of the 
preorbital bone, enclosing 


J j border of the pupil they 
OMe | Seca 
Kress 1 


Mt 


awe 


Fig. 2. Rhinoberyx chryseus, Cope. 


in the angle with the lateral, the nares. Its edge is serrate, as is also that of another high crest on its front edge. 
Post frontal region, ridged ; four teeth on posterior rim of orbit. Preoperculum, serrate coarsely behind and below, 
with rudimental spine at angle. Interoperculum, suboperculum, and operculum serrate, the Jatter with one sub- 
median spine. Clavicle, epiclavicle and ‘‘ posttemporal’’ toothed, Eye 2°6 times, interorbital width 8 times, inlength 
of head. Last 3:2 times in length to basis of caudal; depth in same 2°75 times. Scales 3—38—7. Fin rays D. XI. 
14; A. IV. 18; V. I.7. Caudal peduncle, very short and slender. Last dorsal spines, short ; second, elongate, 


and deeper on the anterior ~ 


% 
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exceeding the others, and equalling width of operculum and orbit to pupil. Length 2.5 inches. The color is golden 
excepting the superior three rows of scales and and posterior half the vertex, which are reddish. Spinous dorsal 
membrane with bright pigment (? red). Two specimens from St. Croix from Thos. Davidson. 

Myripristis sacopus, Cuy. Vol. III., 162. Ginther Catal. I. 19. 

St. Martins, (?) R. E. van Rijgersma, M. D.; St. Croix, Dr. R. E. Griffith. 

HOoLOCENTRUM SICCIFERUM, Cope, sp. nov. 

Depth 2.6 times in length, exclusive of caudal fin ; length of head (with spines) 2.75 in same; eye 2.6 times in 
head and .75 in interorbital width. Radii D. x1, 18; A. IY., 9. Scales 3—45—8. Spinous dorsal rather short, elevated ; 
last spine very short, only connected with first soft ray within the groove, Second dorsal not elevated, first rays equal 
1.25longestspines. Third anal ray not reaching basis of caudal: scales bordering anal fin, prolonged into grooved blades ; 
body scales strongly pectinate not grooved. The muzzle is contracted especially laterally, the maxillary reaching 
the anterior margin of the pupil. Anterior supernumerary maxillary minute. Operculum finely denticulated, 
opercular spines two, equal, elongate ; a pair of smaller spines at summit of operculum. One spine directed back- 
wards at front of preorbital bone, all the lateral bones serrate. Interorbital carine very weak. Ventral fins not 
reaching vent. Length 2.75 inches. 

Color in spirits silvery. A brown longitudinal band between each two rows of scales, to middle of sides ; below 
this, brown punctae in the same position. Head brown shaded. Fins white, except first dorsal which is blackish ; the 
membranes from I. to III. spines black with white or pale spots at base and one at margin. Chin brown. 

New Providence, Bahamas, Dr. H. C. Wood. 

This species, differs in many points from JZ. longipinne of the same size, viz: the wider interorbital space, nar- 
rower muzzle, upper pair of opercular spines, free opercular serration, deeper body, color, etc. It differs in colora- 
tion from the species described by Poey, who also does not mention any of the peculiarities of this fish in any of 


them. 


HoLocENTRUM LONGIPINNE, Cuv. Val. III., 185. 2H. matejuelo Bloch., Poey, Synopsis, 366. 
St. Croix, R. E. Griffith, M. D., Capt. Davidson ; St. Martins, Dr. R. E. Rijgersma ; New Providence, Dr. H. 


C. Wood. 


Percida. 


APOGON STELLATUS, Cope. Apogonichthys stellatus, Cope, Transac. Amer. Philos. Society, 1866, 400. 

New Providence, W. I., Dr. H. C. Wood. 

BRACHRYHINUS CREOLUS, Cuv. Val. II., 265. Giithr. Catal. B. M., 100. Poey, Synopsis, 363. 

St. Croix, Dr. R. E. Griffith, Capt. Thos. Davidson. 

TRISOTROPIS UNDULOSUS, Cuv. Val. II., 143. Gthr. Catal. 148. Perhaps rather the T. cardinalis of Poey. 

St. Martins, Rijgersma. St. Croix, R. E. Griffith. 

_ EPINEPHELUS LUNULATUS, Bloch, Steindachner Verhand. Bot. Zool. Ges. Wien, 1866, 15 Tab. XIV. f. t. 

St. Martins, Dr. Rijgersma ; St. Kitts, Benj. H. Lightfoot ; New Providence, H. C. Wood, M. D. 

EPINEPHELUS CHALINIUS, Cope, sp. nov. 

D. XI. 16. A. III. 10; pectorals attaining vent, caudal regularly rounded. Dorsal spines graduated, not 
elongate ; membrane of both dorsals covered with small scales .66 to .75, its extent. Two opercular spines, the 
upper quite weak. Preoperculum with straight posterior margin, which is finely and sharply serrate: angle with 
five larger spines. Eye 4.25 times in head ; head 3.5 in total (with caudal). Chin prominent. Mandible, pre and 
interorbital region with minute scales; maxillary bone scaleless ; scales of operculum twice as large as those of 
cheek. Scales sharply ctenoid, 19 rows above lateral line at fourth dorsal spine. 

Chocolate brown, paler below ; below the lateral line six irregular undulate longitudinal darker lines, which are 
interrupted on the belly, and more or less confluent on the caudal peduncle. Above the lateral line these marks are 
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broader and more confluent. The paired fins blackish, 1st dorsal with pale base, soft dorsal with dark bordered, 
large pale spots at base. Three dark bands radiate from orbit to opercular margin, the middle one bifureating. A 
similar band from preorbital across cheek. Throat unspotted. 

St. Martins, Dr. R. E. van Rijgersma. 

EPINEPHELUS STRIATUS, Bloch. 

New Providence, Bahama Is. ; St. Croix, Dr. R. E. Griffith. 

EPINEPHELUS ORDINATUS, Cope, sp. nov. 

Radii D. XI. 16. A. III. 8. Dorsal spines subequal. Caudal fin rounded ; pectorals and ventrals subequal, ex- 
tending a little beyond vent. Eye 4.25 times in length of head. Head 3.5 in total length; depth not quite four 
times in the same. Preoperculum with convex, sharply Serrated margin, and three coarser teeth at the angle. Three 
opercular spines, the superior obsolete. Scales on mandible and muzzle. Twelve rows above lateral line at V dor- 
sal spine. Length six inches. 

Brown, two darker subquadrate Sits at origin dorsal fin, the first marking four interspaces, commencing at R. IT; 
the second measuring three, commencing at D. IX. A black spot across caudal peduncle above, as in S. striatus. A 
large yellow or red spot between the dorsal spots and one behind the second, and three rows of the same on the 
sides. The upper row of two, large and distant ; second, of three smaller ; the third, of six or seven; smaller still,and 
near the belly. A similar spot behind upper angle of pectoral and several on head and jaws. The paired fins with 
broad dark margin ; caudal and anal with narrow light margin outside of this. 

From Panama. Found by Dr. W. S. W. Ruschenberger, Prest. Academy Natural Sciences.* 

This species appears to be allied to the S. néveatus, Cuv. Val. 

SERRANUS CORONATUS.. Cuy. Val. IL, 871. Gthr. Catal. B. M., 124. 

St. Croix, R. E. Griffith ; New Providence, Bahamas, H. C. Wood, M. D. 

SERRANUS OUATALIBI. Ouv. Val. II., 381. Gthr. Catal. B. M., 120. 

New Providence, H, C. Wood; St. Kitts, B. H. Lightfoot ; St. Croix, R. E. Griffith and Capt. Thos. Davidson. 

SERRANUS GUATIVERE. Cuv. Val. II., 384. Poey, Synopsis, Pisce. Cub., 364. 

New Providence, H. C. Wood, M. D. 

PLECTROPOMA CHLORURUM. C. Y. 

St. Croix, Thos. Davidson and Dr. R. E. Griffith. 

PLECTROPOMA GUTTAVARIUM. Poey. P. melanorhina, Guich. Sagra’ sCuba., dnet., Le - 

St. Croix, Dr. R. E. Griffith. a § 

PLECTROPOMA CROCOTA. Cope, sp. nov. 


Form gibbous ; depth 2.2 in length without caudal; length of head three times in same. Eye 8.5 times in head. 
(including spine) 5.4ths of interorbital width. Anterior rays of soft dorsal little more elevated than last rays of spinous os 
fin. Radii D. X.15. A. III. 7. Ventrals to anal; pectoral to first soft ray of anal; caudal moderately emarginate. _ ele. 

Front concave in profile ; muzzle a little longer than an orbits diameter. Eight equal teeth on the lower limb of a > 
the preoperculum. End of maxillary to line of posterior margin of pupil. Scales 12——81——32. Length 4.5 inches. i ‘ as 


*EPINEPHELUS BRACHYSOMA. Cope, sp. nov. : 


Radii D. XI. 15. A. III. 8. Preoperculum slightly convex, with two short coarse teeth at angle. Three opercular spines well developed, 
spines long; fourth (longest) nearly equal muzzle and orbit. Hye 5.25 in head; head 3.33 times in total length, Depth body 3.5 times in same. 
on mandibles and maxille; minute ones on preorbital alone. Rows above lateral line, 15, = fin gently convex: pectoral and ventral e 
ing vent. Length, eight inches. 


Color in alcohol pale reddish brown, with numerous eats (probably red in life) spots’ on the middle and lower parts of the sides, which 
quarter as large as the pupil. A blackish band from preorbital bone above maxillary to the end of the latter. Just below its extremity. a whi 
extends in the same line to the interoperculum. No other marks on the head, Ali the fins except first dorsal broadly blackish bordered 
narrowly bordered by the same. The ventral membrane contains a pigment probably brilliant in life. ‘ 

Rio Janeiro, Brazil. Dr. W,S, W. Ruschenberger’s collection. 


The species is not unlike the 8. dichropterus in characters, but it has the ray formula XI, 17. 


—_ 


ICHTHYOLOGY OF THE LESSER ANTILLES, 467 


Color saffron yellow, becoming orange on the caudal, anal and vertical fins. Dorsal region becoming brownish 
anteriorly. A narrow blue band from front of orbit posteriorly on cheek, an 1some2 small blue spots on side of muzzle ; 
a narrow blue line aiong upper edge of preoperculum ; two faint vertical lines, on perculum. Dorsal and opectoral 
fins and jaws saffron yellow. 

This brilliant species was found it at St. Martins, W. I. by Dr. R. E. van Rijgersma. 

ALPHESTES MONACANTHUS. Mull. Trosch. 

Plectropoma, Gthr., Catal I. 164. Prospinus chloropterus, Poey, Synopsis, 364, Pristipoma chloropterum, 
Cuy., Val. Alphestes afer, Bloch, Fide, Peters. 

St. Martins, Dr. R. E. van Rijgersma. 

RHYPTICUS SAPONACEUS, C. Val., Gill, Proc. A. N. Sci., Phil., 1861, 52. 

St. Croix, Dr. R. E. Griffith. 

ELEUTHERACTIS CORIACEUS. Cope, gen. et sp. nov. 

Char. Gen. Subfam. Rhypticine. Dorsal fins entirely separate , dorsal with three spines, anal with none. 

In the species, which is the type of this genus, the dorsal fins are far mere distinct than in the Promicropterus 
maculatus, and the membrane between the dorsal spines is very low. As no species with III spines presents such a 


Fig. 3. Eleutheractis coriaceus. Cope. 
separation, and it is doubtful whether those possessed of two have net the dorsals more or less confluent, I have 
regarded this group as distinct from either. 

The allied species, P. decoratus, Gill, besides differing much from the P. maculatus, in color, has as complete a con- 
nection between the two dorsal fins as in R. arenatus. This connection is not wanting in a specimen of P.macula- 
tus, presented to the Acad. Natural Sciences by Dr. Holbrook ; so that the separation of the fins, originally assigned 
by Gill, as the character of his Promicropterus, falls to the ground. This appears to be the opinion of Gill, also, 
since in his last useful synopsis of the greup,* he transfers P. nigripinnis, Gill, with united fins, to it, on account of 
the II dorsal spines. 

Char. Specif. Lateral line very slightly elevated in front; twenty-one rows of scales between its convexity and 
the basis of the first dorsal ray. Greatest depth 3.33 times in length, including caudal fin. Head narrowed to the 
muzzle ; front concave; eye anterior ; chin very prominent. Hye 5.5 times in length from premaxillary border to 
end of opercular spine; 1.1 times in muzzle. Posterior angle maxillary, barely to posterior line of eye, poste- 


_ riorly. Radii D., III., 25; A, 15; P., 16; V., Is bs Extremities of 2 D. and A. extending to the basis of the caudal fin. 


Caudal rounded. Pectoral fin expands to a width equal to the length. Second dorsal originating opposite to the end 


of the pectoral. Scales, 1. tr., +19 — 43. 
* Proceed, A. N. Sci., Phil., 1863, 163, 
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Color dark reddish brown ; distal halves of the fins, except ventrals, black, with narrow yellow margin. Tho- 
rax, chin, and jaws brown punctate. Sides with irregular pale brown spots, not extending on fins and belly. Dor- 
sal region and head immaculate. 

Length ten inches. The two opercular, and one preopercular spines, bifid on one side. 

From St. Martins, W.I. Discovered by R. E. van Rijgersma, M. D., among other interesting Zoological mate- 
rials. : 

In determining this species I have had recourse chiefly to the published investigations of Gill, as he has developed 
this group more fully than any other zoologist. 

ELASTOMA MACROPHTHALMUM, Mill. Trosch. Centropristis, M. 'f. Anthias, Gimther. 

St. Kitts, B. F. Lightfoot. " 

PRIACANTHUS MACROPHTHALMUS, Cuy. Val. III, 97; Giinther Cat., B. M. Y. I, 215. 

St. Croix, R. E. Griffith, M. D. ; 

Sparide. 

Ocyurus cHrRysuRus, Bloch, Mesoprion chrysurus Auctorum. Ocywrus, Gill. ; 

St. Martins, Dr. Rijgersma ; New Providence, Dr. Wood; St. Croix, Dr. Re E. Griffith, Capt. Thos. Davidson. 

OcyYURUS RIJGERSMAEI, Cope, sp. noy. 

A large species, especially notable for the elevated carination of its front, and the elongate lobes of the caudal 
fin, ' 

Length of head less than depth of body, entering 4.5 times the total length. Depth at orbit equal length to pre- 
operculum; eye 5.66 times in length of head—nearly twice in muzzle. A section of the front would be parabolic, as 
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Fig. 4, Ocyurus rijgersmaei. Cope. =i 
in Coryphaena ; its elevation above the eye is equal to one eye’s diameter. The extremity of the maxillary bone 
does not attain the line of anterior margin of the orbit. Maxillary scaleless; cheek with five rows. Preoperculum 
distinetly openly emarginate. Depth of body, one-fourth total length ; it is 2.66 times the depth of the caudal pedun- 
cle, which is thus slender. Scales large, 6—49—15 to anus. Candal deeply forked ; the forks lanceolate ; the superior 
longer ; both scaled to near the extremity ; its length (to base of superior marginal ray enters the total length 3.3 
times. Dorsal and anal fins scaleless, radii; D. XII, 12; A. III, 9; C.2.18.2., P. 14. Pectorals faleate, reach- 
ing vent; ventrals three-fourths as long. ; ine 
Three short canines on each side ; vomerine patch anchor-shaped ; an oval patch on the tongue. Serrati f 
preoperculum obsolete, except on angle. 
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Total length, 0m-53; to orbit, 0M-039 ; to end of opercular bone, 0m-105; to basis of pectoral (line), 0M‘11; to 
line of first dorsal, 0M-117; to origin of second dorsal, 0™:23; to origin of anal, 0m-242; to end of second dorsal 
0m-293 ; to fork of caudal, 0m-42+4. 

Color in life bright red, with a broad purplish brown band from the end of the muzzle, through the orbit to the 
caudal fin, occupying at first 1.5 rows of scales, and finally the upper half of the caudal peduncle to the end of the 
basis of the second dorsal. Six dark bands, formed by lines with intervals of ground color, extend from above the 
lateral line to the dorsal fin, the posterior too transverse, the anterior more oblique. They are more distinct at the 
base, where they form open spots. A large blotch of the same above the axilla. The top of the head to the end of 
the muzzle and the sides above the opercula are spotted with the same. In life, this color was brilliant—probably 
brownish purple; but my attention having been withdrawn from the specimen, the action of spirits has injured it, 
and I cannot recall the exact tint. 

From St. Kitts, from the collections of Benjamin H. Lightfoot. 


aA 


This is a large and magnificent fish, and apparently nearly affined to the O. chrysurus. It has a similarly grace- 
ful form, but exceeds it in the length of ‘the tail and slenderness of the peduncle (the former is 4.33 times in the 
length in the latter). It differs in many other details, and in color. Among the former may be mentioned the shorter 
muzzle, smaller eye, high froutal keel, and more oblique mouth. The seues are less numerous, and the dorsal spines 
more so. It differs in much the same way from the two allied species described by Poey, 0. ambiguus and 0, ele- 
gans. 


= pith 2 Fie. 5. Ocyurus torridus. Cope. 
4 - - Lurgaxus Trorrivts, Cope, sp. nov. M4 

- ‘Radii, D, ‘X. 18; A. IIL. 8. Scales, 7-46-20. Form stout ; dorsal region gibbous ; depth into length without 
caudal, 2.66 times. D. IV and V longest ; soft rays gradually lengthening ; emargination slight; last soft rays of 
.v* a ? ¢ 
Dand A short. Caudal emarginate to one-third its depth, with narrow acute lobes. Pectorals and anals falcate ; 


the former to anal fin, the latter to vent. Muzzle moderate ; eye large, four times in length head. No opercular 
* Ps dy 1 ae gas 7] ‘ . 


‘ 
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spines; opercular and cheek scales equal. Preoperculum strongly serrate behind and half way below, with open 
margination posteriorly. Occipital crest very high, continued with supraorbital crests to front line of orbits. Pre- 
maxillary bone with three canines and a row of large teeth externally on each side ; denting with several equal large 
teeth, anteriorly and medially. End of maxillary marking anterior third of orbit, not scaled. Total length, fourteen 
inches. : 

Color, a uniform bright crimson, a narrow sienna brown margin to the caudal fin, and line of similar color along 
the base of the dorsal on the second row of scales. The first is blackish in alcohol, the second much faded. 

This very handsome species is like the Anthias macrophthalmus in external appearance, but may be soon dis- 
tinguished. It attains some size. 

From St. Kitts, C. H. Lightfoot. : 

LUTJANUS UNINOTATUS, Cuv. Val. IL, 479; Giinther I, 202 ; Poey, Synopsis, 365. 

St. Martins, Dr. R. E. van Rijgersma. 

Lurianus vivanus, Cav. Val. ; Gthr. I, 208. ’ 

New Providence, Bahama Is., H. C. Wood, M. D.; St. Croix, Dr. R. E. Griffith. 

LULJANUS ARNILLUS, Poey, Memor‘as II., 154; Apstlus dentutus, Guichenot, in Dela Sagras Cuba 160, Tab., 
1h ai 6 

St. Croix, Dr. R. E. Griffith. 

LUTJANUS GRISEUS, Cuv. Val. ; Poey; Gthr, I., 194. 

St. Kitts, B. H. Lightfoot; St. Croix, Dr. R. E. Griffith. 

LUTJANUS BRACHYPTERUS, Cope sp. nov. 

Scales smaller, 8—57--16. Radial formula D X. 12; A, II], 8; muzzle intermediate in relative length ; the pre- 
orbital bone wide. One only moderately strong canine tooth on each side. Eye four times in length of head, equal inter- 
orbital width. Extremity of maxillary reaching beyond line of anterior margin of pupil. Profile straight not con- 
cave. Preoperculum with a wide open emargination, above which it is minutely below, coarsely serrate ; inter- 
opercular, knob distinct. Cheek with the posterior—inferior half scaled ; maxillary smooth. Third and fourth dor- 
sal spines longest ; equal muzzle to orbit. Pectorals reaching little beyond vent ; ventrals not reaching vent; D, 2, 
and A not reaching base of caudal. Caudal openly emarginate ; basal half scaly. Suprascapula only serrated. 

Length, twelve inches. Depth, 3.6 times in length (with caudal). Length of head about the same. General 
color, yellow olivaceous, each scale with a dark spot at the base. Head sides, golden ; top, gray. 

This species differs from all those represented by L. griseus, in its shorter, D. 2, having 12 instead of 14 rays. In 
its medium number of scales and shorter muzzle it is nearest L. buccanella; but besides the difference in D, 2, the 
form is more elongate, and there is no black spot at the base of the pectoral fin. 

New Providence, Bahama Is., Dr. H. C. Wood. 

RHOMBOPLITES AURORUBENS, Cuv. Val. (Centropristis) III., 45; Mesoprion, Gth. I., 207; Rhomboplites, Gill. 
Proc. A. N. Sci., Phil., 1862, 237. 

St. Martins, Dr. Rijgersma. 

CHRYSOPHRYS CALAMUS, Cuy. Val. VI., 206; Giinther I., 487. 

St. Croix, Thos. Davidson. 

Pristipomatide. 

ANISOTREMUS ViRGINICUS, Linn. Pristipoma, Cuv. Val.; Giinther I,, 288; P. rodo, C., 
Gill); Pr. A. N. Sci., Phil., 1861, 106. 

St. Croix, Capt. Thos. Davidson, Dr. R. E. Griffith. 

CoNODON PLUMIERI, Bloch. Giinther I, 304; . 0. antillanus C. V. 

St. Kitts, Benj. H. Lightfoot. 

HAEMULUM FoRMosuM, Linn, Cuv. Val. V., 230. 

St. Croix, R. E. Griffith ; New Providence, H. C. Wood, M. D. 


V.3; Anisotremus, 


—— 
a 
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HAEMULUM ELEGANS, Cuv. Val. V., 227; Gthr. Cat. B. M. L., 306. 

St. Croix, Dr. R. E. Griffith. 

HAEMULUM AUROLINEATUM, Cuv. Val. V., 227; Gthr. Cat. B. M., I., 316. 

St. Martins, Dr. R. E, van Rijgersma. 

HAEMULUM QUADRILINEATUM, Cuv. Val. V. 177; Giinther I., 312. 

St. Croix, R. E. Griffith. 

HaEMULUM MELANURUM, Linneus (Perea), fide Poey; H. dorsale, Poey Memorias Cuba, II., 179. 

New Providence, Dr. H. C. Wood ; St. Martins, Dr. R. E. van Rijgersma ; St. Croix, Dr. R. E. Griffith. 

HAEMULUM XANTHOPTERUM,Cuy., Val, V., 234; Giinther I., 312. 

Radii D X11, 14—15; A, III, 7%. Scales 6—52—11. 

The specimens in the collections agree closely with the descriptions of Valenciennes and Gituther. The young 
lack the oblique yellow bands below the lateral line. They have two indistinct longitudinal brown ones above the 
lateral line. 

St. Croix, Capt. Thos. Davidson and R. E. Griffith, M. D. 

HAEMULUM LUTEUM, Poey, Synopsis 369; Memorias IL., 174. 

Scales 8—59—16; Radii, D X 11, 17, A III, 8. 

The specimens differ from those described by Poey, in having the spot behind the preopercular angle very indis- 
tinct, and only a part of the blue band that crosses at that point. a 

The eye also is 4 times in the length of the head, instead of 4.5 times, but the largest specimen is only five inches 
long. Nine blue longitudinal bands on a golden ground ; three above, and one on the lateral line. The basis of the 
caudal is of a dirty shade ; scarcely black as Poey describes. 

St. Martins, Dr. R. E. van Rijgersma. 


. Scienide. 

EQUES LANCEOLATUS, Linn. Castelnau; Giinther Cat. B. M., IL, 279; E. balteatus, Cuy. Val. 

Saint Croix, Capt. Thos. Davidson; Dr. R. E. Griffith, St. Martins, Dr. Rijgersma. 

Equss ACUMINATUS, Bloch. Castelnau ; Gthr. Cat. I., 280; 2. lineatua, C. V. 

St. Croix, Capt. Davidson, Dr. Griffith. 

EqueEs PUNOTATUS, Bloch. Cuv. Val. V., 167; Gthr. 1. ¢. 

St. Croix, Dr. Griffith. 

UMBRINA BROUSSONETTI, Cuv. Val. V., 139. 

Var. I. Depth 4 times in length; Radii D. XI—27; A, IT, 6; scales, 5—58—10: nine vertical brown bars. 

St. Martins, R. E. Rijgersma, M. D. 

Var. IT. Like the above, but deeper; depth 3.8-5 times in total length, and no vertical brown bars. 

St. Martins, R. E. Rijgersma, M. D. : 

Giinther gives scales of the lateral line, 48, and that the maxillary only reaches the line of the orbit which may 
be an error, as he describes from skins only : otherwise the species is different from that ef Cuvier and Valenciennes. 

Corvina RoncuHUS, Cuv. Val. V., 107; Giinther Catal. IT.. 299. 

St. Martins, R. E. van Rijgersma, M. D. . 


Mullide. 
MuLuLorpes BALTEATUS, Cuy. Val. IIT. ; M. flavovittatus, Poey, Mem. Cuba 224; Giimther Cat. I., 403. 
St. Kitts, B. H. Lightfoot ; St. Martins, Dr. R. E. van Rijgersma. 
UPENEUS MACULATUS, Cuv. Val. IIL, 478; Gthr. Catal. I., 408. 
St. Croix, Dr. R. E. Griffith. 
UrENneEvs punctatus, Cuv. Val. III. ; Gthr. Catal. I., 408 
St. Kitts, B. F. Lightfoot. e 
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Scombride. 

CyBiuM ACERVUM, Cuy. Val. VIII., 186; Poey, Synopsis, 378 ; C. caballa C. V., VILL, 187; Giinther Catalogue 
IL., 373. 

St. Martins, Dr. R. E. van Rijgersma. 

Carangide. 

CARANX HrPPus, Linn; Gthr. Cat, II., 449. 

St. Kitts, B. H. Lightfoot : St. Croix, Capt. Thos. Davidson. 

SELAR RUBER, Bloch ; Carana blochii Cuv. Val. 1X, 69 ; Giinther Catal. IT., 430. 

St. Croix, Dr. R. E. Griffith. 

BLEPHARICHTHYS CRINITUS, Akerly ; Gill Pr. A. Nat» Sci., Phil., 1862, 436. Biepharis sutor, Cuv. Val. IX., 161; 
Guich. Sagras Cuba 114; Giinther Catal. B. M., II., 454. 

St. Martins, Dr. R. E. van Rijgersma. 

VOMER SETIPINNIS, Mitch ; GiintherCatal. IT., 459; Vomerbrownit C. Val. IX., 189, Tab 256. 

St. Croix, Dr. R. E. Griffith. 

TRACHYNOTUS GLAUCUS, Cuv. Val. VIII., 400; Gthr. Catal. II., 480: 

St. Martins, Dr. Rijgersma; St. Croix, R. E. Griffith, M. D. 

TRACHYNOTUS RHOMBOIDES, C. V. VIIL., 407; Guichenot Sagras. Cuba, 108; 7. ovatus var. Giinther Catal. 
B. M., II., 482. 

St. Croix, Capt. T. Davidson. 

PEMPHERIS MULLERI,. Poey, Memorias, s. H. N. Cuba IL.,. 203. 

St. Martins, Dr. R. E. van Rijgersma. : 


Triglid. 
ScoRPAENA GRANDICORNIS, Cuv. Val. IV., 309; Giinther Catal. II.,. 114. 
St. Croix, Dr. Griffith. 
DAcTYLOPTERUS VOLITANS, Linn; Cuv. Val. IV., p. 114; Giinther Catal. IL., 22t. 
St. Martins, Dr. Rijgersma. 


Sphyrwenide: 


SPHYRABNA BARRACUDA, Cnv. Val. TII.,. 348, Tab. 66. 

Radii D. V. I. 9, A. I. 9. Scales 10—77—15. 

This specimen presents the characters by which it is said to differ from S. picuda, by Poey, and does not 
agree in many points with Giinther’s description of the latter. Thus the spinous dorsal commences above the distal 
third or fourth of the pectoral and the base of the ventral. Eye dermal 6,33:times in head; no mandibular appendage. 
Sides of uniform eolor,. anal with a large black spot. 

St. Martins, Dr. Rijgersma. 

Rhegnopteré. 
Polynemidin. 

TRICHIDIUM PLUMIERI, Lacep Polynemus americanus; Cuv. Val. III.,.898:; P: ploméeri Gthr. Catal. IL, 321; 
Trichidium Gill. 

St. Martin’s, Dr. Rijgersma.. 5% 
Scyphobranchit. 

Blenniide. 

LABRISOMUS PECTINIFER, Cuv. Val. (Clinus) XI.. 873 ; Labrisomus Sw. Gill; Pr. A. N. Sei., Phil. 1860, 21-105; 
Clinus nuchipinnis Guthr. Cat. IT., 262. 

St. Martins, Dr. R. E. Rijgersma.. 


ICHTHYOLOGY OF THE LESSER ANTILLES, 473 


LABRISOMUS BIGUTTATUS, Cope sp. nov. 


Radial formula; D. XIX. I. 11; A. II, 16; the first dorsal spines the longest, last spine longer than penulti- 
mate. Length.of head without opercular flap, 3.66 times in length (exclusive of caudal fin). Eye a little less than 
.25 length of head ; .4 greater than interorbital width. Pectoral fin to fifth anal. Scales large, counted from spinous 
dorsal to vent ; rows 4—46—10. Pale reddish brown, humerus red veined ; rufous specks on anterior part of sides. 
Seven subquadrate brown blotches from nape to caudal fin, continued with interruptions as lateral bands ; the fourth 
near end of spinous dorsal, black. A black spot at base of membrane between I to III dorsal spines. Two small 
brown spots behind orbit, the posterior on operculum. Length, 2.25 inches. ; 

This species is well distinguished from the last by the large scales, form of dorsal fin, coloration, etc. 

From New Providence, Bahamas. Dr. H. C. Wood’s collection. Also a very small specimen from Dr. 
Rijgersma, St. Martin’s. 

Gobiide. E 

CULIUS PERNIGER. Cope sp. nov. 

No vomerine teeth. A strong spine at the posterior angle of preoperculum, directed downwards. These char- 
acters define the genus Culius Bleeker. 

Radial formula; D. VI. I. 9; A. 1.9. Lateral line 61. Head, 4.25 times in length (with caudal fin) ; depth of 
body, 4.75 times in same. Eye, vertical diameter, 3 times in interorbital width. Premaxillary spines not promi- 
nent in profile ; scaling of vertex extending to their extremities. Longitudinal diameter of orbit one-sixth length of 
head. Length five inches. 

Color black, abdomen brown, fins dusky. The first dorsal with white extremity and two longitudinal black bars, 
one along the base. Other fins with small black bars. Maxillary or caudal spot or ocellus. 

From St. Martin’s, Dr. R. E. van Rijgersma. 

This species is much like the Hleotris gyrinus, which species is not stated to possess the preorbital armature by 
Cuvier and Valenciennes, and is especially omitted from the spiniferous group by Ginther.* 

GoBius sOPORATOR, Cuy. Val. XII., 56, Giinther Catal III., 26. 

St. Martin’s, Dr. Rijgersma ; New Providence, Dr. H. C. Wood. 

Goprus BANANA, Cuy. Val. XII., 108. Giinther Catal. ITI., 159. : 

St. Domingo, Wm. McGabb. 

Gobiésocida. 

GoBIESOX CERASINUS. Cope sp. nov. 


Head very wide, ovate, broad as long to superior basis of pectoral fin ; its length three times in the total, includ- 
ing caudal fin. Eye large, 3.5 times in head, diameter equal frontal width. Teeth, ten on each side of each jaw, 


none of the superior incisors, but the two median on each side larger than the others ; three teeth on each side below 


horizontal, the others vertical; two only of the former, incisors ; the median one on each side of these much the 
larger. Each horizontal tooth with a small one behind it; no-canine like tooth. Profile regularly descending from 
ssupraoccipital region. A long subopercular spine. Fin radii D. VI. A. 6. C. 12. P. 24. V. 4. Dorsal beginning with 
the last fourth the distance between end of muzzle and basis of caudal. 

Upper surfaces and fins, light crimson lake. Below whitish. No spots. Length, 2.5 inches. 


*Culius amblyopsis, Cope sp. nov. 

- Radial formula; D, VI.9; A. 1.8. Scales lat. line 46. Eye, long diameter, 5.5 times in that of head, twice in interorbital width. Preopercular spine 
strong, decurved. Width of head .6 its length ; latter 3.4 times in total without caudal, Depth 4.25 times in same. Chin prominent; premaxillary spines 
forming a projection in the profile, Length three inches. : : 

- Color brown ; a black spot above at bases of pectoral fin. First dorsal and anal dusky; second dorsal and caudal delicately cross-barred with blackish 
‘Three black lines from orbit behind and below. ; 
‘Surinam, Dr. Chas Hering. 
This species resembles the /, gyrinus, but has larger scales besides the cuir spine.. Three specimens. ’ 


AMERI. PHILOSO. SOC.—VOL. XIv.—119 


474 CONTRIBUTION TO THE 


This species is nearest the G. rwpestris, Poey and G. macrophthalmus, Gth., judging by the descriptions. From 
the former it differs in not having the head .25 in length, nor a suddenly descending muzzle profile, nor six teeth on 
each side of each jaw, nor 20 pectoral radii, and in coloration. From the latter, which it resembles in color, it differs 
in not having the origin of the dorsal fin, two-fifth of its distance from the snout, in not having four short incisors on 
each side the lower jaw, separated by a canine-like tooth from the conical lateral, ete. 

From St. Martin’s, W. I. Dr. R. E. van Rijgersma’s collection. 


. 


Hpilasmia. . 
Chatodontide. 


SAROTHRODUS SEDENTARIUS, Poey Mem. II., 203. Ckatodon gracilis, Giinther. Catal. B. Mus. IL., 20. 
St. Martin’s, Dr. R. E. van Rijgersma. 

SarornHropes caristRatus, Linn, Quy. Val. (Chetodon) VII. 64, Giinther IL, 12. 

St. Martin’s, Dr. Rijgersma ; St. Croix, Thos. Davidson and Dr. Griffith. 

SAROTHRODUS BIMACULATUS, Bloch. Cuy. Val. VIL, 67, Giinther IT., 9. (Chetodon). 

St. Croix, Capt. Thos. Davidson, Dr. R. E. Griffith. 

SAROTHRODUS STRIATUS, Linn. (Chatodon) Cuv. Val. VIL., 10, Giinther II., 8. 

St. Croix, Thos. Davidson, Dr. R.. E. Griffith. 

ILOLACANTHUS CILIARIS, Linn. (Cha@todon). Lacepede, Cuy. Val. VII., 154, Giinther IT., 46. 

St. Martin’s, Dr. R. E. Rijgersma ; St Croix, R. E. Griffith ; New Providence, Dr. H. C. Wood. 
HOLACANTHUS TRICOLOR, Bloch. (Chetodon) Cuy. Val. VJI., 162, Giinther IT., 49. 

St. Martins, Dr. Rijgersma ; St. Kitts, B. H. Lightfoot ; St. Croix, Capt. Davidson and Dr. Griffith. 
POMACENTRUS QUINQUECINCTUS, Cuv. Val. VII., 210. 

St. Kitts, B. F. Lightfoot ; 8t. Martin’s, Dr. Rijgersma ; St. Croix, Dr. Griffith. 


Acanthurida. 


ACANTHURUS CHIRURGUS, Bloch. Cuv. Val. X., 168 ; Giinther Catal. IITI., 829. 

St. Croix, Capt. Davidson, Dr. Griffith ; New Providence, Dr. H. C. Wood ; St. Kitts, B. H. Lightfoot. 
ACANTHURUS C@RULEUS, Bl. Schn. Cuy. Val. X., 179; Giinther Catal. 336. 

St. Croix, Dr. Griffith, Capt. Davidson ; New~ Providence, Dr. H. C. Wood. 


PLECTOGNATHI. 
Ostractida, 

OSTRACIUM QUADRICORNE, Linn., Hollard Monogr. Ostracionides Am. Sc. Nat., 1857, 148. Poey Repertoire, 
1868, 439. 

St. Martin’s, Dr. Rijgersma; St. Croix, Capt. Davidson ; New Providence, Dr. Wood. 

OstRACIUM TRIGONUM, Linn., Hollard 1. e., 150. 

St. Martin’s, Dr. R. E, van Rijgersma. 

OsTRACIUM BICAUDALE, Linn., Hollard 1. ¢., 15; Poey 1. ¢., 1868, 442. 

St. Martin’s, Dr. Rijgersma. 

OsTRACIUM TRIQUETRUM, Linn., Hollard 1. ¢., 154; Poey 1. ¢., 442. 

St. Croix, Capt. Davidson ; St. Martin’s Dr. Rijgersma ; Vera Cruz, Dr. Burroughs ; Brazil, Wm. Hyde. 

OsSTRACIUM EXPANSUM. Cope sp. nov. 

General character of 0. bicaudale L., that is, trigonal in section, with a horn on each side of the vent, on the 
the basi-lateral angle. The body is short and elevated, the dorsal line rising into a hump, and descending to the base 
of the caudal peduncle at an angle of 45°. On the upper side of the base of the latter, a separate bony shield exists, 


——. 


_——_. 
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as in O. trigonum and O. ovinum. The inferolateral sides also expand or flare out strongly at the middle of the 
length, making the abdominal] width equal to the height. The horns are well developed. Superciliary ridges prominent, 
unarmed, interorbital region concave, front descending very 
steeply, slightly concave, not projecting beyond the premaxillary. 
Lateral scales a little higher than broad, all with a central clump 
and six radiating lines of sharply defined rounded tubercles. 
These cause a sharp serration of the dorsal ridge. Radii D. 10; 
C. 10; A. 10; caudal fin truncate. Total length (axial) 0m. 11 ; 
of shell without muzzle and caudal peduncle 0.m.0 75 ; greatest 
elevation of dorsal ridge (oblique) 0m. 055; greatest abdominal 
width 0m.050; width at supercilia 0m. 018 ; total length caudal 
pedunele and fin 0m. 042. 

Color, light brown, with a pale yellowish spot or area near 
the middle of each plate. A short chain-like band of dark 
brown, enclosing yellowish gray areas, extends from below the 
orbit to behind the axilla; a similar but narrower parallel band, 
exists at a point 3-5ths the distance from the last to the dorsal 
fin ; in one specimen it is obsolete. Upper side of the caudal fin 


closely yellow spotted. Fins unicolor. 


Three specimens from unknown locality. Fi 


0g 


. 9. Ostracium expansum, Cope. 


Fig. (0. Ostracium expansum, Cope. 
This species has somewhat the form of 0, triquetrum, but is shorter and with superior and lateral ridges more 
‘convex or expanded. It differs from that species and 0. bicaudale in having no distinct scales over the operculum, and 
no fissure extending anterior to the latter, to permit movements of the respiratory apparatus.* 


*CIBOTIUM FISSUM, Cope sp. nov. K 

Transverse section square, convex above, without dorsal keel or tubercle. Depth between lateral angles .75 greatest width. Interorbital region plane, 
profile of muzzle little concave, not projecting distally, Orbit oval 2.3-5 times in length of head, equal to length of muzzle that is boxed,and equal to the 
Jength of the opercular slit, Scales with rugose radii, those beneath the orbit excavated, Length ot head (to superior end of opercular slit) 4.66 times to end 
of caudal fin. Radii D.9; C 10; A, 9. Color above and laterally brown, below yellow. The sides closely marked with round blackish spots in regular quincunx, 
parts of three on each scale, Beliy with a larger brown spot in the centre of each scale. Front and sidesand end of dorsal shield with small black spots; caudal 
peduncle and fin brown, with black spots; other fins immaculate, Total length 0m.118; of shell 0m.077; width above posteriorly 0m.01; interorbital width 
0m'019; greatest dorsal width 0m.034, * ean >. $ : 

Habitat unknown, probably the Indian or Pacific Ocean. B 

The affinities of this species are to C, cubicum, which differs according to Bleeker in its more concave profile, and large ring-shaped spots. As compared 
with O, punctuswn, it has a shorter.muzzle and longer opercular slit (whence the name) the latter entering the furmer in that species 2.5 times instead of once, 
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Balistide. 
ALEUTERES PICTURATUS, Poey Proc. Ac. Nat. Sci. Phila., 1863, 183 ; Repertorio, Cuba, 1868, 438. 


New Providence, Bahamas, Dr. H. C. Wood. A specimen of 0m.548 in length. Radii D. 47; A. 48. St. pee 
tins, Dr. Rijgersma. 


y \ 


MoNnACANTHUS MACROCERUS, Hollard Ami. Sci. Nat. (4) II., 827; tab. 12 fig., 1. Poey Conspectus. 
St. Martie Dr. R. E. van Rijgersina. 

MOoNACANTHUS IRRORATUS, Poey Memorias s. H. Nat., Cuba IL., 330. 

St. Croix, Dr. R. E. Griffith ; St. Martins, Dr. Rijgersma. 

‘MoNACANTHUS TOMENTOSUS, Linné (Balistes) Hollard 1. c., 348; Tab., 18 f. 1. 

St. Martins, Dr. R. E. van Rijgersma. 


MoNACANTHUS DAVIDSONII, Cope sp. nov. 


Char. Allied to M. villosus, Ehrbg. Scales with three acute spines on a common but low base ; no ventral fan ; 
some large spines directed posteriorly on the caudal peduncle. Dorsal spine with strong teeth. Slender filaments 
scattered distantly over the sides. Striped. 


Description. Spine of first dorsal fin one-half the depth of the body. Radii, 2 D. 30; A. 28. Pelvic plate elongate, 
spinous all round ; abdominal margin strongly convex in front of vent, the posterior outline vertical. Spines of most 
of the caudal peduncle villiform, among them, six spines in two clusters of three each, one above and one below the 
median line. They are slender, with tips a very little recurved. Diameter of orbit about one-third length of muzzle. 


The floating processes are filiform, and not subdivided ; their length about equals the diameter of the eye. 


Color brown, with five longitudinal brown bands with pale centres. The superior and inferior form three dark = 
blotches at the base of each soft ray or fin. The anterior parts of the dots marked with numerous black dots. Head 
immaculate ; caudal fin with a median brown cross-band. Depth at vent 2.2 times in length without caudal ; depth 
at middle orbit 2.4 times in same. Length four inches. 


This species is near the M. villosus, Ehrb., in the filamentous processes, and number of dorsal radii, but differs “ 2 
much in the more elongate form, the caudal spines, the scale spines and the coloration. yi 5 


Habitat, the Florida Reef. Obtained by George Davidson of U. 5. Coast Survey. This gentleman has devoted 
spare moments and favorable opportunities, found during the performance of his duties, to the pursuit of Natural 


History, and has enriched the museums of Philadelphia with many valuable objects. This speciesisdedicatedtohim. 
: oy ~ 


MOoNACANTHUS SPILONOTUS, Cope sp. nov. ’ : ; ye 


7 


Char. Scales supporting a pedicle whose summit divides into four or five radiating spines. Dorsal spine long, ee: a ; 
with simple teeth behind. Brown with darker dorsal spot and streaks. : 0 (e4 


Deser. No brush or spines on the caudal peduncle. Dorsal and ,anal fins elevated medially, descending Pom ¥ 5S 


* 


teriorly rather abruptly; radii respectively, 32, 31-2. General form elongate. Depth at vent 2.5 times in length, e aiee an 
clusive of caudal fin ; length or dorsal spine 4.25 in same ; diameter of orbit not quite 3 times in length of muzz) aa “a 


Pelvic shield narrow, posterior aus portion present ; spines all round. Outline of front straight. Teng i 
three inches. F ; : * 
ae 


> < 


Color light brown, some longitudinal lines just below the dorsal fin, the median at tee a dark “as 
the middle of the soft dorsal. 


Three specimens from the Gulf of Mexico, obtained by Capt. Baker. 
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The structure of the scales reminds one of that of the M. tricusp¢s of Hollard, but there are but three points on 
those of the latter ; it has also strong spines on the caudal peduncle, which are wanting here.* 


MonaACANTHUS AMPHIOXYS, Cope sp. nov. 

Scales with a single spine; no larger spines or brush on the caudal peduncle. Radii D. 35; A. 30. Dorsal 
spines anteriorly with two rows of small spinules directed downward, and a single median series directed upward, 
near the base on each spine of the lateral series, is a short branch-spine directed upward. A very weak series of 
spines extends down each side of the posterior face. he directions of the anterior and posterior rays of the second 
dorsal are convergent. The pelvic plate is short, without movable portion, with two spines directed forward, two 
backward and three on each side upwards. The orbit is contained three times in the length of the muzzle in an indi- 
vidual of two inches long. No preanal expansion. Anal depth 2.5 times in length without caudal fin; length to 
upper opercular slit 2.66 in same ; depth at pelvic plate, one-half same. Dorsal and anal membranes not perforate 
at base. 

Color, uniform leaden. 

St. Martins, Dr. R. E. van Rijgersma, 

This species appears distinct from those described. Poey, Repertoriv, 1868, 487, mentionsaspecies I. punctatus, 
of which I can find no full description. He enumerates its differences from M.irroratus, Poey, and as he does not in- 
clude those of the scales and dorsal spine, the present is probably a different fish. In the dorsal spine it is especially 
different from the MW. irroratus and all other species I have seen. 


*MONACANTHUS SANDVICENSIS, Q. G. Voyage d’l Uranie Zoologie, 1824, p. 214. 

This is another species allied to the M. granulatus, but without the barbs which arm the posterior face of the dorsal spine in that 
fish, and with a larger number of fin radii. 

Scales with a single simple spine, no largerspines or brush on the caudal peduncle. Pelvicbone broad ovate, with remarkably small 
spines on its circumference, Dorsal spine very long, its length 4.5 times in length without caudal, its base over the middle of the orbit. 
A series of short weak spines on the sides of the basal third of the dorsal spine; anteriorly several rows of small asperities. Radii D. 36; 
A. 31; the anterior part of both fins much elevated, the rays of the posterior portion rapidly shortening and directed forward. Front 

slightly convex; upper teeth projecting beyond mandible. Orbit three times in muzzle to edge of lip. Anal depth 2.33 times in depth to 
origin of caudal; pelvic depth 1.66 in same. Line from pelvic plate to vent, straight, acute. Length fourinches. Color uniform brown. 

From the Sandwich Islands. Discovered by Jno. K. Townsend. . 

MONACANTHUS HOMOPTERUS, Cope sp. nov. 

This species is near the last in the characters of the scales, pelvic bone (which has, however, stronger spines anteriorly and posteriorly) 
the character of the dorsal spine, the number of fin rays (D. 25; A. 30), and the general proportions. It differs as follows: The rugosities 
on the sides and front of the dorsal spine are in close contact, and not separated by smooth spaces as in IZ sandvicensis. The radii of the 
second dorsal and anal are subparallel and subequal, the anterior rays lacking the prolongation seen in many species, and the posterior 
not being anteriorly directed as in the last. Orbit four times in muzzle. Depth at vent 2.4 times in length without caudal; at pelvic bone 
a little more than one half. Fin membranes not perforate. 

Color light brown; fins very light. Length 2.5 inches. 

Locality said to be Australia; from Wm. Wood. 
MONACANTHUS HYPARGYREUS, Cope. sp noy. 
~ Seales with a single, simple spine. Radii D. 34; A 33; the membrane perforate at the base. Dorsal and anal fins elevated anteriorly 
(at 6 and 7 ray), and gradually descending posteriorly as in some Carangoids, the radii all diree ed posteriorly, the inter radial membranes 
perforated at the bases. Pelvic plate small, with a few spines. Depth at vent 3.6 times in length, exclusive of caudal fin. The form is 


hence elongate, the protile nearly straight, the lower jaw a little longer. Diameter of orbit one-half the length of the muzzle. Dorsal 
— spine above middle of orbit without spines posteriorly, with two rows in front and one on each side. Length three and a half inches. 


The stiperior half of the body is light rufous in spirits, the inferior half silvery white. 
Two specimens supposed to be from Australia; from Wm. Wood. “ . 
This species is of the type of M. vitiatus, Sol. and M. paragaudatus, Rich. It is nearer the former, which, according to 
Steindachner,* has a smaller orbit (4th head), four lateral bands and fewer fin radii. The posterior limb of the orbit falls above the 
opereular slit, in M hypargyreus behind it. 
*Sitzsungberichte Wien. Academie, March, 1866. ; 
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BauisTEs VETULUS, Linn., Hollard Ann. Sci. Nat., 1854, 305. Poey Repertorio, 1868, 484. 
St. Martins, Dr. Rijgersma; St. Croix, R. E. Griffith, M.D. ; St. Kitts, B. H. Lightfoot. 


BALISTES PICEUS, Poey, Proc. Acad. Nat. Sci., Phila., 1863, p. 180. 
St. Croix, R. E. Griffith, M. D. 


BALISTES MORIBUNDUS, Cope sp. nov. : 

This species belongs to the section of the gents with shields above the axilla, but whether to any of Hollard’s sub- 
sections seems doubtful. The scales are furnished with two rows of delicate spines, several in an anterior curved 
row, and two in a posterior. Thus the characters are like those of some of the bristly Monacanthi. The form is 
elevated, and the third dorsal spine is long ; there are no spines on the caudal peduncle. 

Radii, D. 29; A. 26: none of those of either fin prolonged. Caudal regularly convex. Dorsal spine bristly in front. 
Pelvic bone sceaes spinous behind. Pelvic depth twice, humeral depth 2.25 times in total length. Diameter of 
orbit twice in muzzle. Anterior teeth acuminate. Cheek-scales numerous rugose, no naked fissures. Profile aehuy 
straight. Length of dorsal spine 1.5 times orbit. Hight rather long post-pelvic radii. 

Color brown, with many blue spots all over the sides of the head and body, the pelvie and gular regitha unicolor. 
Three black spots at the base of the second dorsal fin, one at the base of the first. Length 2.5 inches. 

S:. Martins, Dr. R. IE. van Rijgersma. 


BALISTES ASPERRIMUS, Cope sp. nov. 

Division I. A. of the genus, of Hollard ; that is, the scapular squamation similar to that of the sides, and the 
third dorsal spine well developed ; the cheek-scales not separated by naked fissures. 

The scales possess a convex vertical series of short acute spines, with a median large spine directed backward 
from the middle of the series. Its anterior margin is sharp, and its anterior base supported by a number of conver- 
gent ribs. The spines of the dorsal scales have a branch-scale at the base in front. The cheek-scales are very num- 
erous and not larger than those of the body. Radii D. 26; A. 24. Orbit large 2.25 times in muzzle, four times in 
head. Dorsal spine long, stout, with four rows of spinules, smooth behind. No larger caudal spines, Caudal fin ; - 
convex, without projecting angles. ‘ i 

Pelvic depth 1.8, humeral 2.2 times in totallength ; anal depth 2.4 times in the same. Length threeinches. Pro- 
file nearly straight, interrupted by the convex orbital margin. ; : 

Color, brown above, yellowish below. Four longitudinal dark brown stripes above the middle of the side, which 
break into spots posteriorly. Three brown spots at base of dorsal fin. Belly with broad irregular dark bands; on 


the caudal peduncle and pelvic region similar broad bands form a. coarse ee pattern, Fins brown spotted. = 4 e 
Locality uncertain, but probably St. Martins, W. I. : +. = on : .- 
This species is quite distant from its allies B. macrops and B. sobuco, of Poey. Fees =). 

. “5 ¥ / 
BALISTES MELANOPTERUS, Cope sp. nov. ; : 


Nearly related to the last, and of the same section of the genus. Its characteristic dimesotigea from B, asperr 
are seen in the scales, which are only spiniferous on the posterior middle of the side, and on the caudal pedune 
stead of being so over the whole body ; in the first dorsal ray which is rugose, not spiniferous ; in the increased 1 
ber of dorsal and anal radii, in the interorbital region, which is convex in cross section, not concave ; and finally i in 
color. ; * aan 
Radii 2 D. 24; A. 21. Anterior rays hs lange than oe but not Degas al Page ey membrane, “7 


aed 


Scales with three rows of spines on the posterior, and Roe on the anterior part of the ee On the Preliie c 
terior is prominent and directed backward, some ten rows being most marked ; they disappear toward othe 
the body, and the smaller spines become tubercles, The whole surface of the scale is covered with these, 2 
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radiating ridges which converge towards them. The scales on the scapular region are very small. Pelvic plate, nar- 
row, without joint, cheek-scales in transverse series. Post-pelvic rays indistinct or wanting. 

Diameter of orbit twice in muzzle and teeth ; front convex in profile, head rather acuminate ; anal depth 2.66 
times insame. Length of head (to branchial slit) 8.83 in the same. Length four inches. 

Color blackish above, brown below, spotted except on the head and anteror part of the back with pale brown 
spots smaller than the pupil. Unpaired fins uniform black. 

From Darien ; collected by J. Petigru Carson of the Darien Expedition. 

~ BALIsTES sopacus, Poey, Memorias IT., 324 ; Repertorio h. n., Cuba, 1868, 434, 

St. Martins, Dr. Rijgersma ; large specimen. 

XANTHICHTHYS CICATRICOSUS, Poey (Palistes) Memorias s. n. H., Cuba, II., 327. Repertorio s. h. n., Cuba, 
1868, 435. 

St. Martins, Dr. R. E. van Rijgersma; St. Croix, Dr. R. E Griffith. 


Tetrodontida. 
CANTHOGASTER CAUDICINCTUS, Richardson voyage Herald, 1854, 162, Tab. XXX. fig. 1, 2, 8. Tetraodon ornatus, 
Poey, Repertorio h.n., Cuba, 1808, IT. 244. 
St. Martins, Dr. R. E. van Rijgersma. 
THTRODON RETICULARIS, Kaup voyage Herald, 1854, 161, Tab. XXXTI. 
St. Martins, Dr. Rijgersma. 
TETRODON SPENGLERII, Giinth., Cat. B. M. VIIL. 
Belly spinous to vent, back ina small patch from the occiput to above the tips ofthe ventral fins. Radii D. 9 ; 
A.7. Head 3.25 in total length, eye 4.5 in head, 2.5 times in muzzle. Short (white) dermal processes on the sides 
of the body, and posterior part of the head. Tips very papillose within. Muzzle narrow, straight, gently descend- 
ing in profile ; width of frontal bone only .6 of eyes diameter. Dorsal and anal fins opposite ; the body at that point 
5° as wide as or wider than deep. Caudal fin rounded. Length, 45 and 5 inches. 
3) - Color reddish dark gray above, with a few transverse interrupted dorsal shades; the sides clouded with faint 
- brown spots. A straw yellow band from the chin through the axilla to base of tail, bounded below by a series of 
y about twelve strong brown spots. Caudal fin with a white ring at base, then a transverse brown band, then an 
= equally broad yellow one ; the end for the same width, brown. Belly, yellowish white. 
re St. Martins, W. I., Dr. Rijgersma ; New Providence, Dr. Wood ; Tortugas, Jas. Roosevelt. 
This is probably the 7. lagocephalus of some others, but it is not the fish described under that name by Bloch. 
The latter has a smooth dorsal region like the 7’. lacvigatus, no dermal appendages, and a spotter belly, besides other 
characters it is much more like the 7. spengleri of Bloch, but that species has a more extensive patch of dorsal spines, 
and a caudal fin of uniform color, besides presenting other generic characters. According to Bloch it comes from the 
aes Indies.* 


¥, * : a7 a» 


_ *TprRonox FLOREALI®, Cope sp. nov. 
selly ‘to vent, and anterior part of sides with strong distant bristles, back to end of pectoral fin and head-above to nares, with distant 


- “ ~ 


ion eectarainst but aces also a a fassocti round the front of each nostril. Kye, 4.25 times in head, 2.75 times in 
3.66 times in total length. Anal fin behind dorsal, both subfaleate narrow, rays D. 8; A. 7. Caudal long, truncate or . . 
orbital region concave, profile iam descending. Length, five inches. Below immaculate white, a yellowish 


over the aeieestons of the head and body. Caudal fin delicately cross-barred ; eS fins unicolored. a 
ois Teams; obtained by ei . K. Townsend twenty yearsago. This species isalliedto the 7. aheplumbene “eee 3 


Rt a 
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Diodontide. ' 
Driopon atinGA, Linn., Poey Repertorio, Cuba, 1868. 
St. Martins Dr. Rijgersma ; New Providence, Dr. Wood; Tortugas, Mr. Roosevelt. 
Var. with spotted abdomen, from Panama, Dr, Ruschenberger. 
Dropon nystrix, Linn., Paradiodon Bleék., Poey Repertorio, Cuba, 1868. 
St. Domingo, Edw. L. Clark. ‘ 
CHILOMYCTERUS GEOMETRICUS, Bl. Poey Repertorio, Cuba, 1868. 
Tortugas, Jas. Roosevelt. 


HETEROSOMATA. 
Pleuronectide. 
RHOMBOIDICHTHYS LUNATUS, Linn., Giinther Catal., 1V., 483. Rhombus argus. Cuv. Regne Animal. 
St. Croix, Capt. Davidson, Dr. Griffith ; St. Martins, Dr. Rijgersma. 


PEDICULATI. 
Antennariida. 
ANTENNARIUS MARMORATUS, Lesson, Bloch. Cuy. Val. XII., 397; Giinther Catal. III., 185. 
St. Martins, Dr. Rijgersma. 
ANTENNARIUS MULTIOCELLATUS, Cuy. XII., 420. Giinther Catal. ITI., 194. 
St. Martins, Dr. Rijgersma ; St. Croix, Capt. Davidson. 


Lophiide. 
MALtTueE VESPERTILIO, Linn., Cuv. Val. X1I., 440. Giimther Catal. III., 200. 
St. Martins, Dr. Rijgersma. 


LOPHOBRANCHII. 
Syngnathide. 
SYNGNATHUS, sp. 
St. Martins, Dr. Rijgersma. 
HIPPOCAMPUS GUTTULATUS, Cuv. 
St. Martins, Dr. Rijgersma. 
HEMIBRANCHII. 
Fistulariide. 


AULOSTOMA COLORATUM, Mill. Trosch. Schomb. Hist., Barbadoes, 678. Giinther Catal. B. M., IIL, 536. 
St. Croix, Dr. Griffith, Capt. Davidson. 


PERCESOCES. 
Atherinide. 
ATHERINA STIPES, Miiller and Troschel in Schomb. Hist., Barb., 671. Giinther Catal. B. M., III., 400. 
St. Martins, Dr. Rijgersma. 


quarters times the length of the head, and 3.2 times the median interorbital space. Olfactory tentacles separated to base. Dorsal and 
anal fins with contracted bases, higher than long; rays D. 10; A. 10, P. 16. Spines generally short, longest on the belly, a very few be- 
tween orbit and operculum. The dorsalspines commence between the posterior margin of the orbits, and extend above the basis of the 
pectoral; the laterals, to the anterior line of the anal, except in a band from the pectoral where they seem to be wanting: caudal pe- 
duncle, chin and throat smooth. Length 0m.38, (15 inches) depth at operculum 0m‘07. 

Color, everywhere except on the belly, blackish, paler at base of caudal; belly yellow (white). Numerous small (.002m.) ? yellow spots 
everywhere, arranged more or less in lines or in quincunx. They are more numerous posteriorly and on the lower regions. They are 
also larger below, and vanish in the pale line of the belly. Caudal fin yellow (white) spotted, other unpaired fins uniform brown; pectoral 
pale, very dark at base. 

This fine species was brought from the Navigator Is'ands, in the Pacific, by Dr. H. C. Caldwell. Its affinities are evidently to such 


species as A. kappa, Russell, and A. meleagris, Richdn., but its slight spinous development and color, distinguish it from the numerous 
species of the genus now known. r 


“tT 
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Mugilide. 
Mucei BRrAsIviensis, Agassiz Spix. Pise., Brazil, p. 234, fide Giinther Catal. III., 481. 
St. Croix, Capt, Davidson ; New Providence, Dr. H. C. Wood. 
SYNENTOGNATHI. 
Scombresocida., 

EXocoEtus AFFINIS,* Giinther Catalogue British Mus., VI., 288. 

St. Martins, Dr. H. E. van Rijgersma. . 

CYPSILURUS HILLIANUS, Gosse. Nat. Soj., Jamaica, p. 11; Poey, Memorias, Cuba, II., 301; Giinther Catal. 
B. M., VI., 284. 

‘St. Martins, Dr. H. E. van Rijgersma. 

HEMIRHAMPHUS UNIFASCIATUS, Ranzani, H. richardi, Cuv. Val. XIX., 26. Hemirnamphus unifasciatus, Giinther 
Catalogue VI., 262. : 

St. Martins, Dr. van Rijgersma. “Sam. Powell obtained a specimen of this fish at Newport, R. I. I cannot find 
that it has been previously recorded from the coasts of the United States. 

HEMIRHAMPHUS PLEI, Cuy. Val. XIX., 21. 

St. Kitts, B. H. Lightfoot ; St. Croix, Capt. Davidson, Dr. Griffith. 

BELONE DIPLOTAENIA, Cope sp. nov. 

Anterior dorsal and anal radii elongate, median and posterior dorsal radii equal. Caudal peduncle very much 
depressed, wider than deep, but without any. keel or trace of one. No teeth on the palate. 

Jaws equal, not mentioning the elongate mandibular dermal process. Length of head 2.66 times in length to 
base of inferior caudal border. Diameter of orbit just equal to interorbital width, and 2.5 times into postorbital 
space. Pectoral fin equal same space. Top of cranium nearly smooth, groove interorbital only, shallow, with 
median ridge. Maxillary bone concealed by preorbital, except an anterior terminal lobe. Form of body cylindric. 
Fin radii D. 16; A. 17; dorsal commencing above fourth anal ray. Caudal fin moderately emarginate. Total length 
0m.35. From end muzzle to rictus oris 0m.062; to opereular border 0m.101 ; ventral fin 0m.176; anal 0m.22 ; lower 


- basis caudal 0m.275. Twenty-three rows of scales between dorsal and anal fins. 


Color in spirits ; above brownish (probably green in life), below silver white, a blue band extends from the oper- 
cular angle to near the origin of the caudal fin. Thisison the median, part of its length black edged below, and then 
yellow margined throughout its entire length below the black, and for a width equal to itself, i. e. 1.5 rows of scales. 

«St. Martins, Dr. R. E. van Rijgersma. 

This species is one of the most elegant of the genus, and differs from the others already known from West Tadian 
seas. ‘Neither the works of Poey, Valenciennes, nor Giinther contain the present one. Its maxillary bone, concealed 


for most of its length, and emarginate caudal fin separates it from the species allied to B. truncata. In B. galeatus 


7a . Ge Vv the head is much shorter, entering the length 3.5 times. 
a _-Beroxs MACULATA, Poey Memorias, Cuba, II., 290. 
SVB. Kitts, B. HL eee 
Bi 


ta, Cone Sp. nov. — _ 
1 : end of slap pectorals extending to a ee tapi the same point, uniformly colored. Orbit not 
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Congride. 
CHILORHINUS SVENSONII, Liitken Vid. Med. Forel. Kjobenhavn, 1851, No. 1, Giinther Catal. B. M., VIII, 51. 
Char. gen. Fam. Congride ; sub-fam. Myriformes (Bleeker). No pectoral fins; no vomerine teeth. Anterior 
nostrils concealed beneath the lip near the orbit ; posterior (anterior in position), not tubular, but apparently in the P 
edge of the upper lip on each side the muzzle. Caudal fin continuous. 
This genus appears to be nearest the Muraenichthys of Bleeker, especially in the lack of pectoral fins : it differs 
from it in the inferior position and more tuberlar character of the nares of the muzzle, and in the absence of vomerine 
teeth. ’ 
Char. spectf. The anus measures the anterior two- fifths of the length, and the anal fin commences immediately 
behind it. The dorsal fin commences at a point half way between the vent and the end of the muzzle. The fins are 
narrow. The body is compressed throughout, the muzzle depressed. The form is stout, the depth entering the + 
length only nine times. Hye entering interorbital width 2.5 times ; latter equaling length of muzzle. Two seriesof _ 
shortly conic teeth on the palatines (Cuv. maxillaries meckel), and ten in two transverse rows on the premaxillary a. 
nasals. ‘Three series on the dentary near the symphysis to elongate teeth. Length m.0.08. Color, uniform dark: - 
brown ; throat paler ; fins darker margined.* 


From Id. St. Croix, West Indies, Capt. Thos. Davidson Coll. . st Sap 2 Beet 

PISOODONTOPHIS LATIMACULATUS, Poey Mem. ‘ ai?2 : 

St. Martins, Dr. Rijgersma. _ - as" < 
Anguillida. < 

v& ANGUILLA BosTONIENsIS, Leseuer Journ. A. N. Sci., Phila. 
St, Martins, Dr. Rijgersma. ; a 
CoLocEPHALt. + : Shorr 
EcHIDNA CATENATA, Bloch. ; Poecilophis catenatus, Kaup; E. ria Poey el pg Fis. Cuba, Thy . 
264 (fide Giinther). a A 
St. Martins, Dr. Rijgersma. : ; ; 


GYMNOTHORAX MILIARIS, Kaup. Catalogue Brit. Mas., 90. 


St. Martins, Dr. Rijgersma. : as 
Ca os 
. * Ophichthys stenopterus, Cope sp. nov. : ‘+ 

‘eh Tail nearly twice the length of the head and body. Front convex longitudinally and transversely. Palatineand mandibular teeth 
~ ; two rows, the former throughout their length. Vomerine teeth in two series, here and there in three. Eye twice in muzzle. 
pectoral fin five times in length of head, dorsal commencing above at point 114 length of the fin behind its extremity. Dorsal a an 
fins very low; both at their anterior portionsa mere fold. Length m.0.32; of head (to branchial slit) m. 0.025. Superior half ; e 
brown, inferior white. Anal and dorsal fins white. Two specimens from Japan, presented to the Mus. Academy Nat. Sciences, yD : 
7 A. Henderson. bs 
This is one of the slender species of the genus, and is near the O. lumbricoides of Bleeker. It differs in the more n numerous i 

2 teeth, more posterior origin of dorsal fin, and very much less elevated dorsal and anal fins, ‘not having more than half the exte 

by Bleeker i in his Atlas Tab. XLVIIL., fig. 3. - 


+ Holopterura plumbea, Cope gen. et. sp. noy. . y ; 
Char. Gen. Anterior nostrils (posterior in position) concealed within the lip in front of the eye; posterior nostrils tubular | 
_and posterior to the apex of the muzzle. Branchial slits s epbpoxtinated below the small pectoral fins. Extremity of tail finned: 
teeth present; no canines, 

This is Sphagebranchus with caudal tin. : 
Char. specif. Tail1.5 times the length of head and body. Dorsal fin commencing two ‘engths of the head peta muzzl 
flat, muzzle narrow; interorbital space less than muzzle, equai twice diameter of orbit. Mandibulars and vomerines, two rowe 
¥ one-rowed behind; palatines two-rowed throughout. Total lepgth 0,227; of head om, 025. ba brown above, leaden below. 
West Africa, Dr. Goheen. - et 
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GYMNOTHORAX ROSTRATUS. 


St. Martins, Dr. Rijgersma ; St. Kitts, B. H. Lightfoot; New Providence and Bahamas, H. ©. Wood, M. D. 


GYMNOTHORAX NIGROCASTANEUS, Cope spec. nov. 


Dorsal fin commencing above a point three lengths of the gape behind the end of the muzzle. - Anterior part of 
head much attenuated; mandible longer than muzzle; orbit horizontally oval, its diameter entering the muzzle twice, 
and the interorbital width once. Posterior nostrils along and open slit equal two-thirds the diameter of the eye, com- 
mencing on a line with its anterior margin. Anterior nareal tubes behind the end of the muzzle, short. A single 
row of ten small teeth on the posterior part of the vomer ; then three widely spaced elongate teeth on the front, and 
an arched series of six teeth on the outer margin of the naso-premaxillary. Two series of maxillo-palatines, the 
outer smaller, mingled with still smaller, the inner larger, and freely articulated three in front and four behind. 
Mandibular teeth one-rowed, four spaced long ones in front, twenty-five shorter, closely set acute ones behind. 

Color dark chestnut, without markings. Top of head and borders of dorsal and caudal fins black. Length 
0m,65; to branchial slit 0m.077; to vent 0m,36, 

St. Martins, Dr. R. E. van Rijgersma. 

This eel appears to be allied to the G. infernalis and G. erebus of Poey, but the dorsal fin commences at a point 
much posterior to that seen in those species, and there are fewer teeth. I only know the latter from Dr. Poey’s 
description. 


IsosPONDYLI. 
Clupeide. 
CLUPEA MACROPHTHALMA, Ranzani. Giinther Catal. Brit. Mus. VIII. 421. 


New Providence, Dr. Wood. 


CLUPEA HUMERALIS, Cuy. Val. XX. 298. Giinth. Cat. B. M. VII. 422. 
St. Croix, Capt. Davidson ; St. Croix, Dr. Griffith. 


yg ASMOBRANCHI. 
SQUALI. 
Scylliide. 
GINGLYMOSTOMA FULYUM, Poey, Memorias, II. 342. Tab. 19.f. 15. Repertorio, 1868, 455. 


St. Martins, Dr. Rijgersma. 


GINGLYMOSTOMA CIRRATUM, Gmelin, 8S. punctatus, Parra. S. argus, Bancr. 
St. Martins, Dr. Rijgersma, 
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